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viEW *, NEWS AND INTERVIEWS 


The recent Dewey celebration in 
New ork city proved extremely 
profit: |e to the local traction com- 


panies all of them breaking records. 
On S-:tember 28 the Metropolitan 
Street Railway Company carried 
1,119. ‘0 cash passengers, or 215,000 
more » ssengers than the system had 
ever | ore handled in one day. On 
the fo owing day it handled 1,304,380 


perso: . and on Saturday 1,019,440. 
On Oc ober 1 the road carried 711,480 
peopl. On the Third avenue line 
the iicrease of passenger traffic for 
Septe. iber 28, 29 and 30 was 572,000. 
Ther ceipts of the Brooklyn Rapid 
Trans't Company for September 29 


and 3° were close to $75,000. 





Sao Paulo, Brazil, a city of 250,- 


000 in \abitants, about 40 miles from 
the s coast, is to have an electric 
railwa, system. An American syndi- 
cate, ith $10,000,000, has secured 
valuai:'\> concessions, and has formed 


the So Paulo Railway, Light and 
Powe: Company, Limited. 





At Sew Brunswick, N. J., the mer- 


chant~ of the city are trying an inter- 
esting experiment in economics. A 
iarge } umber of trolley lines enter the 
city fi.m various nearby points, and 


the m-rchants propose to give free 


excur- ons on all of them to the city 
on ce tain days. Every one wishing 
a free ‘rip pays his fare and secures a 
ticke! rom the conductor which en- 


titles 1 m to a rebate from any of the 
busin: ss men who are paying for the 





excur on. It is not incumbent upon 
the ; ople to buy anything at the 
stores where they get their rebates, 
but, 0. course, the business man hopes 
to hx e a boom in trade from the 
large umber of visitors in town. 

Thc Krie Canal Electric Traction 
Comp »y was organized recently to 
introd .ce electricity as a motive 


power, not only upon the Erie Canal, 
but uj on all the canals in the United 
States ind upon the canals of France 
and i olland. It possesses patents 
applyi.ig electricity to a motor or 
tracto which, from the tow-path, so 
itis said, will propel or tow six ordi- 
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nary canal boats of 240 tons each five 
miles an hour. The capital of the 
company, amounting to $5,000,000, 
has been underwritten by a Wall 
street syndicate. 





Mr. E. S. Martin writes in Harper's 
Weekly as follows: ‘In remarking 
the other day on the increasing use 
in print of the word ‘rig’ asasynonym 
for ‘ vehicle,’ curiosity was expressed 
as to whether this upstart word was 
applicable to automobiles. It appears 
that it is. The Boston Transcript, 


but continued at intervals for some 
time, each time with about the same 
amount of noise, and always from the 
same direction. At the Massachusetts 
Institute of 'I'echnology, a professor, 
who is an authority on sound waves, 
was asked if the saluting could have 
been heard at so great adistance. He 
replied that it was not at all impos- 
sible, as in many cases sound had been 
heard on the water at much greater 
distances than from New York to 
Cape Cod, which are perhaps 250 
miles apart. 





ELECTRIC ILLUMINATION OF THE GOVERNMENT BUILDING AT HONOLULU, 
HAWAIIAN ISLANDS. 


in its account of the automobile 
parade at Newport on September 8, 
speaks of ‘floral decorated rigs,’ 
‘Mrs. Belmont’s rig,’ and ‘the rig 
driven by Mrs. Meyer.’ 

‘‘The use of ‘ wheel’ for bicycle is 
bad enough. Is life so short in this 
country that the brevity of ‘rig’ is 
to prove its sufficient recommenda- 
tion? The word is in use on the 
signs of some livery-stables in New 
York, but then sign-board English 
knows neither law, dictionary, spell- 
ing book, nor grammar.” 





A press telegram from Boston states 
that letters have been received in that 
city from residents of Cape Cod, who 
said that they distinctly heard the 
cannonading that took place in New 
York on Friday, September 29, dur- 
ing the Dewey celebration. It sounded 
like the rumbling of distant thunder, 


The Yaqui Indians in Mexico are 
at present causing much trouble in 
the northern part of that country by 
their depredations and warlike atti- 
tude. A press telegram states that 
Jose Gonzales, chief constructor of 
Federal telegraph lines in Sonora, has 
arrived at Ortiz, after an eventful trip 
through the Yaquicountry. Starting 
from a point near the mouth of the 
Yaqui River, Gonzales and his party 
traveled up the valley over 200 miles, 
finding that the telegraph wires had 
been cut at a number of places. North 
of Cocorl over twenty-five miles of 
poles had been destroyed and the wire 
carried off. While they were at work 
on repairs, attacks were made by 
Yaquis, and three Mexican soldiers 
were killed. Gonzales and his party 
came across five American miners 
near Soyopa and escorted them out of 
the hostile country. 
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Electric Illumination of the 
Government Building, 
Honolulu. 

Victor Hugo prognosticated that 
the nineteenth century would witness 
the unification of the whole world, 
when wars would cease and universal 
peace and brotherhood prevail. Ameri- 
can citizens may justly claim to be 
active agents in this beneficent work. 
Expansionists are not without their 
opponents, but the opposition arises 
rather from objections to the methods 
employed than from objections to the 

principles involved. 

One of the early results of the 
expansion policy of the United States 
has been the acquisition of the 
Hawaiian Islands. The illustration 
accompanying this article shows. the 
government building at Honolulu, 
illuminated on the night of the Fourth 
of July, of this year. The electric 
current was supplied by the Hawaiian 
Electric Company, from a 250-kilo- 
watt Westinghouse generator, two- 
phase. 1040 volts, at 7,200 alternations. 
Already electric lighting has become 
very popular in Honolulu. The are 
lamps interspersed among the tropical 
trees which line the streets produce 
artistic effects almost unequaled. 

The opponents of the expansion 
policy may find solace in the con- 
templation of the illustration of the 
illuminated government building at 
Honolulu, in noting how beautifully 
the light shed by American mechanism 
illuminates the darkness in a country 
hitherto plunged in archaism, and, 
lastly, that the change has been intro- 
duced peaceably. 
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A Direct-Current Power Trans- 
mission. 

The Compagnie de l’Industrie Elec- 
trique has commenced work on the 
machines for the important St. Mau- 
rice—Lausanne power transmission in 
Switzerland. The line will be 68 kilo- 
meters (42 miles) long, and 10,000 
horse- power will be sent over it. Direct 
current at a maximum pressure of 
25,000 volts will be used, the machines 
generating a constant current at vari- 
able voltage; they are, practically, 
large arc machines. 
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NOTES ON POWER-STATION 
ECONOMIES.—I. 


BY MAURICE HOOPES. 





In these days, when engineers in 
charge of railway and electric lighting 
power-stations are spending their best 
efforts towards economy of operation, 
and when the whole subject has re- 
ceived so much attention and gone 
through such a very considerable 
‘ advancement, it seems almost super- 
fluous to undertake to add information 
to that that has already been pub- 
lished. The writer, therefore, feels 
that in giving results of his experience 
in these matters he is likely to men- 
tion methods of operation that are 
quite familiar to a majority of operat- 
ing engineers. 

The three principal translating de- 
vices of an ordinary power-station are 
the boilers, the engines and the gen- 
erators. Of these the generators have 
nearly fixed efficiencies, and there is 
very much less opportunity for varia- 
tion in these efficiencies, due to 
different methods of handling, than 
there is with the boilers and engines. 
There is little to be done in the way 
of adjustment on the ordinary gener- 
ator. The defects in it which influence 
its operation are usually very evident 
and easily detected. ‘This can not be 
suid of either the boilers or the 
engines, as there are many ways that 
energy may be wasted in each of these 
devices without the waste being evi- 
dent to any but a very careful inves- 
tigator. 

Inasmuch as coal is the priucipal 
material used in a power-station, it 
would seem that its purchase should 
receive a great deal of careful atten- 
tion. Itis quite worth while to weigh 
all coal received in the power-station 
where it is delivered in such condition 
as makes this possible ‘lhe writer’s 
experience has indicated that it is 
possible to save materially at times by 
checking up the weights of the dealer 
furnishing coal. 

In every well conducted test of coal, 
the amount of moisture contained in 
the coal is determined and deducted 
in ascertaining the net weight of coal 
used. It is quite as important that 
this determination should be made as 
relating to the coal regularly supplied 
to boilers. Coal which is stored in 
the open air, and the vehicles carrying 
the coal into the boiler-room loaded 
from the surface of the pile, may 
contain seven or eight per cent of 
moisture after a period of rain. It 
has been the writer’s practice, in buy- 
ing coal for the stations of which he 
has had charge, to specify that the 
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moisture shall not exceed 2% per 
cent. To determine this, a small 
quantity of coal of the average size is 
taken from each load brought in 
during the day. This is mixed to- 
gether, and from this 50 pounds’is 
taken and spread out in an open pan. 
This is placed on top of the boilers, 
in a place that is not warm enough to 
drive the gases from the coal, and 
allowed to remain there 24 hours. It 
is then weighed again, and the per- 
centage of moisture determined from 
the shrinkage. These percentages 
obtained daily are averaged for the 
month, and, if the average exceeds 
2% per cent, a deduction equivalent 
to the excess is made from the 
monthly bill for coal. The utility of 
this has been indicated very forcibly 
by considerable allowances made on 
coal stored out of doors in wet 
weather. ‘There is no difficulty with 
coal stored under cover, as it comes 
from the mines with usually some- 
thing less than 2% per cent of moist- 
ure, and dries out somewhat during 
storage. 

It is, of course, advisable to weigh 
all of the ash that is taken from 
boilers, and thus obtain the percent- 
age of ash in all of the coal furnished 
throughout the year. While this does 
not indicate the value of the coal so 
well as does an evaporating test, it is 
of great assistance in comparing vari- 
ous coals. 

The best test of coal is the deter- 
mination of the quantity of water a 
given quantity of coal will evaporate. 
In order to compare different coals, 
it is, of course, necessary to test them 
under the same or similar boilers, that 
all conditions of the various tests may 
be similar. Nearly every power-sta- 
tion of any size has, at some time or 
other, made tests of the evaporative 
efficiencies of its boilers and of the 
various coals. It is not usual, how- 
ever, for power-stations to get accurate 
figures each day indicating the day’s 
result as to the number of pounds of 
water evaporated per pound of coal 
used. As these daily results are of 
very much greater value than any 
special results obtained by short-time 
tests, it is rather surprising that it is 
not more generally the practice to 
obtain them. Nearly all well man- 
aged power-stations weigh accurately 
the coal fed to the boilers each day or 
each watch. Few, however, have re- 
liable means of measuring water con- 
sumed by the boilers. Water meters 


are used for this purpose quite exten- 
sively, but, as is well known, the best 
of them is liable to a very considerable 
They require frequent testing 


error. 


and overhauling to keep them in any- 
where nearly satisfactory condition, 
and the engineers attempting to use 
them and keep them accurate soon 
give the attempt up in disappoint- 
ment. 

_ The stations which the writer has 
been operating were each equipped 
with large wooden storage tanks for 
the purpose of holding boiler-feed 
water, in the event of a failure of the 
city supply. These tanks were made 
to serve the purpose of measuring 
the water fed to the boilers. During 
the hours between two and four 
o’clock in the morning, when the 
station was running with its lightest 
load, the boilers were fed through a 
water meter, and the feed water 
furnished during this period meas- 
ured in this way. As this water 
was a very small proportion of the 
whole day’s supply, a considerable 
error in the meter was reduced to a 
very inconsiderable one when made a 
part of the whole day’s service. 
During this time, when the boilers 
were being fed by water drawn 
through the meter, the storage tank 
was being filled. 
was filled the feed pumps were shut 
off from the auxiliary meter, which 
had been measuring the boiler feed, 
and were connected to the tank and 
continued feeding water from the 
tank throughout the remainder of 
the day. 

These tanks had been calibrated as 
follows : A scale was placed vertically 
on the outside of the tank. Toa 
small pet cock, tapped in the side of 
the tank near the bottom, a rubber 
tube was connected, and in the end of 
this tube a boiler water-gauge glass 
was inserted. This glass, held against 
the scale on the outside of the tank, 
indicated the level of the water in the 


‘tank. The tank was filled and the 


level noted on the scale. Then 
through a large valve, piped into the 
bottom of the tank, water was drawn 
into a hogshead mounted on a pair of 
scales. ‘The scales had been accu- 
rately calibrated, and it was possible 
to make a very careful measurement 
of the water,drawn from the tank. 
After 1,000 pounds had been drawn 
in this way, a mark was made on the 
svale, and in the same manner each 
1,000 was noted until the tank was 
emptied. The level of the water in 
the tank could be transferred to 
the scale by means of the tube 
and glass very much more ac- 
curately than with a float and 
weight. With the latter, the friction 
of the pulleys, over which the chain 
or cord connecting the float with the 





When the tank: 
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weight was led, would prevent the 
weight coming to the exact position 
indicating the level of the water. 
For this reason the glass aid. tube 
were found preferable and a! ost ag 
convenient. By feeding the boilers 
from this tank a very accurat- meas. 
urement of the water consu xption 
was had, and, with an equally arefy! 
weighing of coal, the data cre at 
hand for an accurate detern ‘nation 
of the number of pounds 0° water 
evaporated per pound of coa! during 
the run. When these figures .re had 
for each day and totalized ‘or the 
month and again for the ye: °, they 
are extremely valuable. The. form 
the only reliable means of cow: paring 
various coals, and they likewiv-e indj- 
cate any improper condition of the 
boilers. 





An Error in [1r. Lockweod’s 
Paper. 
To THE EprTor oF ELECTRICAL REVIEW : 

I observe that in your issue of 
October 4 you reprinted the paper 
written by me for the Wilmington 
meeting of the Association of |'ailway 
Telegraph Superintendents, «nd en- 
titled ‘‘ Some Instances of Coniposite 
Transmission and Compoun: Tele- 
phony.” 

I desire to call attention to the 
circumstance that the illustrative 
sketches marked respectively Fig. 5 
and Fig. 10 have got themselves mixed 
up, and should have both their posi- 
tions and numbers changed. 

That is to say, the diagrams now 
respectfully marked Figs. 5 «nd 10 
should, to correspond with the text, 
have both their numbers and places 
transposed, each taking the wimber 
and place of the other. 

By publishing this correcti\ 
you will greatly oblige. 

THomas D. Lockw 0p. 


Boston, October 6. 





note, 





The Ohio Electric Light A-:socia- 
tion’s Fifth Annual [lee:ing. 


On Tuesday and Wednesday >f this 
week the fifth annual meeting of the 
Ohio Electric Light Associati. 1 took 
place at Cleveland. The - ssions 
were held in the rooms of tl Asso- 
ciated Technical Clubs of Cle: eland, 
beginning Tuesday morning. n the 
afternoon papers were read by {essrs. 
George Huyler, Jr., and L.on fe 
Pontois. On Wednesday Mes:rs. M. 
E. Turner, H. W. Hillman and H. 
G. Reist read papers. The usual 
hospitalities of the electric railway, 
light and supply companies were e& 
tended to the visitors. 
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AN OCEAN TELEGRAPH STATION. 





EXCELLENT FACILITIES PROVIDED 
FOR PROMPTLY REPORTING 
THE YACHT. RACES. 





Rec: gnizing the importance to the 
public of prompt news of the inter- 
nation | yacht races, the Commercial 
(able 'ompany, working in conjunc- 
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panies. Press despatches and other 
telegrams and cablegrams were ac 
cepted at the regular rates at this 
ocean telegraph office, and were sig- 
naled direct from the ship. 

Both cores of the cable were quad- 
ruplexed, and eight operators were at 
work in the telegraph office on the 
cable-ship, which was improvised for 








THE COMMERCIAL CABLE COMPANY’S CABLE-SHIP MACKAY-BENNETT. 


tion ’ ith the Postal 'Telegraph—Cable 
Com; .ny, established an ocean tele- 
grap| station near the yacht course, 
from which messages to all parts of 
the vorld could be promptly sent. 
This station was the Commercial 
Cab: Company’s fine cable-ship 
Mack: y-Bennett, which was anchored 


_ near ‘ie Sandy Hook lightship, about 


the occasion from an old sail and a 
few boards. 

The day of the first race, about 50 
newspaper men, among them a repre- 
sentative of the ELECTRICAL REVIEW, 
were entertained on the Mackay- 
Bennett by the Commercial and 
Postal companies. All the news of 
the race, as seen from this point, was 


required but little time, as a corps of 
messenger boys was on duty in all 
parts of the ship. 

Despatches were also received from 
tugs carrying newspaper men. The 
bulletins would be written out by the 
men on the tugs and placed inside a 
small rubber football, which was then 
inflated and sealed. ‘The tug would 
steam up to the Mackay-Bennett, 
which would heave a light line to the 
tug. The line was made fast to the 
ball and hauled aboard. In this way 
the despatches were kept dry, and 
were easily put aboard the cable-ship. 

Captain Schenk is in command of 
the Mackay—Bennett and Mr. C. Priest 
is her chief electrician. ‘The ship 
makes her headquarters at Halifax, 
which is the nearest central point 
from which to start on cable repairing 
or cable laying expeditions. Her 
equipment is complete in every re- 
spect, and she is fitted up much like 
a yacht. The Mackay—Bennett is 
probably the finest and best equipped 
vessel of her kind afloat. On the day 
of the first race, October 3, the fol- 
lowing officials of the Commercial and 
Postal companies were present on the 
ship to welcome the newspaper men: 
W. H. Baker, general manager of the 
Postal company; Minor M. Davis, 
traffic manager of the Postal com- 
pany, and in charge of the telegraph 











WSPAPER CORRESPONDENTS WATCHING THE YACHT RACES FROM THE 





CaBLE-SHiP Mackay-BENNETT. 


nine niles out in the Atlantic Ocean 
from Coney Island. 

A special double-core cable had 
been laid by the ship from Coney 
Islan. to the anchorage near the 
light: \ip. During the races the sea 
end { the cable was attached to a 
teleg:aph office located on the main 
deck »f the Mackay—Bennett, and the 
cable was in constant connection with 
the ».ain cable and telegraph systems 
of tic Commercial and Postal com- 


SceNEs ON AN OCESN TELEGRAPH STATION. 


quickly sent, a stream of telegrams 
pouring constantly into the office. 
Aschronicled in the ELEcTRICAL 
REVIEW last week, one of the Mar- 
coni wireless telegraph stations was 
on the Mackay—Bennett, at which 60 
bulletins were received. These were 
read off a tape recorder, written down 
by hand, carried from the chart-house 
to the telegraph office on the main 
deck and wired from there to the New 
York Herald. The whole operation 





NEWSPAPER CORRESPONDENTS SENDING DESPATCHES FROM THE CABLE- 
Sarp Mackay-Bennetr. 


office on the Mackay—Bennett; 8S. F. 
Jones and Arthur Brown, of the 
Postal’s electrical department. 

The ship was in charge, for the 
day, of Charles E. Merrett, cashier of 
the Commercial Cable Company, who 
represented Geo. G. Ward, vice-presi- 
dent and general manager of the com- 
pany. Mr. Charles Cuttriss, chief 
electrician of the Commercial Cable 
Company, and Mr. 8S. F. Austin, of 
the executive department, were also 
present. 
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Seventy-Fifth Anniversary of the 
Franklin Institute. 


The seventy-fifth anniversary of 
the Franklin Institute, of Phila- 
delphia, was celebrated last week, the 
various sections meeting upon each 
of six days at the National Export 
Exposition, the members being pro- 
vided with special tickets. A luncheon 
was served on Saturday evening as a 
finish to the week’s work. Dr. A. E. 
Kennelly read the presidential ad- 
dress in the section on physics and 
astronomy. 

The electrical section of the Insti- 
tute met on the evening of October 
3, with Professor George A. Hoadley 
in the chair. Dr. Edwin J. Houston 
read an address on ‘‘ The Seventy- 
fifth Anniversary of the Franklin 
Tustitute from an Electrical Stand- 
point.” Dr. Houston traced the 
progress of electrical science, and 
noted the fact that the Franklin 
Institute was founded about the time 
electrical activity began to experience 
its marked progress. Speaking of 
the work of the electrical section, he 
referred to the International Elec- 
trical Exposition of 1684, which was 
held at the suggestion of the electrical 
section, and was limited _ strictly 
to the examination of electrical de- 
vices and appliances. 

Mr. Ralph W. Pope, of New York, 
secretary of the American Institute 
of Electrical Engineers, delivered an 
address on ‘* The Influence of Tech- 
nical Societies in Promoting the 
Progress of the Arts.” Mr. Pope, in 
the course of his remarks, called at- 
tention to what he believed to be an 
apparent omission in our educational 
system. He said that scientific and 
engineering societies would be better 
supported if students were more 
thoroughly trained at an early age in 


- elementary physics ; that the prevail- 


ing ignorance in such matters was 
responsible for the existence of a 
class of alleged inventors who devised 
schemes for obtaining money under 
false pretences. 

Mr. Pope gave the Franklin In- 
stitute the credit for the organiza- 
tion under government auspices of 
the National Conference of Electri- 
cians in 1884. Also the credit of the 
publication, in its journal, of the 
proceedings of the International Elec- 
trical Congress, in 1893, whose records 
would otherwise have been hidden 
from the world. 

The meeting closed on Saturday 
evening, October 7, with a paper by 
Rear-Admiral George W. Melville on 
‘¢The Modern Warship, as Combin- 
ing in liself the Highest Results of 
Skill, Ingenuity and Scientific Knowl- 
edge.” 
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SCIENCE BREVITIES. 








Masses Smaller than Atoms— At the 
recent meeting of the British Associ- 
ation Professor J. J. Thomson read a 
paper giving an account of recent re- 
searches on the existence of masses 
smaller than atoms. in which he 
pointed out that several lines of in- 
vestigation lead to 1 determination of 
the ratio of the mass of an atom to 
the electric charge conveyed by it. 
These are (1) ordinary electrolysis ; 
(2) experiments on the velocity of 
charged particles; (3) experiments 
on the velocity of cathode discharges. 
The result of these experiments indi- 
cates that the charge carried by an 
atom in cathode discharges and sim- 
ilar phenomena is apparently 1,000 
times greater than in ordinary electrol- 
ysis. It follows either that the atoms 
become dissociated and only a portion 
of their mass carries the negative 
charges of cathode rays, or else that 
the atom can receive a greater charge 
than is assigned to it in explaining 
electrolytic phenomena: either the 
mass is smaller or the charge greater 
than in the case of electrolysis. The 
author described a method of dis- 
criminating between these two as- 
sumptions by determining separately 
the charge carried by a known number 
of atoms,in a case for which the charge 
per unit mass has the greater value. 
The method used consists in deflect- 
ing by a magnetic field the paths of 
particles which convey the negative 
charge from a flat plate to a close 
parallel one, under the action of 
ultra-violet light. A flat metal plate, 
negatively electrified, is brought near 
to a very large perforated metal plate 
through which ultra-violet radiation 
can pass, the whole apparatus being 
enclosed in gas at a pressure of about 
;}y millimetre of mercury. The radi- 
ation causes a discharge of electrified 
particles from the negative plate, 
which move in parallel straight lines 
to the perforated plate which receives 
their charge. If now a magnetic field 
be set up between the plates, its 
direction being parallel to the plane of 
the plates, the paths of the particies 
become curved ; in fact, cycloids, and 
the particles may not reach the per- 
forated plate if the latter is far 
enough away from the negative plate. 
There will, therefore, be a diminution 
in the rate of discharge, which is the 
phenomenon actually observed ; its 
amount corresponds with theory if we 
assume the large value of the charge 
per unit mass. The magnitude of 
the phenomenon is the same in all 
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gases and the same for ultra-violet 
and cathode rays. Similar results are 
obtained for observing the negative 
charges leaving an incandescent elec- 
tric filament of carbon in an atmos- 
phere of hydrogen in a magnetic field. 
The amount of charge carried by an 
atom depends on the gas and on the 
nature of the electrodes. It would 
appear from this, although he put the 
theory forward with diffidence, that 
electrification seems to consist in the 
removal from an atom of a small 
corpuscle, the latter consisting of a 
very small portion of the mass of the 
atom with a negative charge, while 
the remainder of the atom possesses a 
positive charge. This assumption 
favors Prout’s hypothesis that the 
mass of an atom is not invariable, a 
supposition confirmed by the recent 
spectroscopic determinations of Lock- 
yer and others. M. Broca described 
some experiments confirming the con- 
clusions of Professor Thomson. He 
had obtained, in a Crookes vacuum- 
tube, with small platinum electrodes 
half a millimetre apart, an actual 
spark. The metal from the anode 
deposited on the walls of the tube and 
its path could be deflected by a mag- 
netic field, as if it carried a positive 
charge. Spectroscopic analysis of the 
spark near the two electrodes con- 
firmed Professor Thomson’s results. 


Quantitative Investigation of the 
Coherer—To determine the relation 
between the change of resistance in a 
coherer and the quantity of electricity 
traversing it, Professor A. ‘Trow- 
bridge used a coherer made of bicycle 
balls, and discharged through it a 
subdivided condenser charged by a 
variable storage battery, says an ab- 
stract in the Hiectrician. He was 
thus enabled to control the quantity 
of electricity as well as the capacity 
and potential. The initial resistance 
of the coherer was kept constant at 
2,000 ohms. The reduction of the 
resistance was not the simple function 
of the quantity of electricity that had 
been expected. For any given quan- 
tity, the Jarger the charging potential 
(and the smaller the capacity) the 
greater was the conductivity attained 
on discharge. Every coherer has, 
moreover, a critical difference of 
potential below which it does not 
react. In the case of the coherer 
used this was about 8 volts. A 
coherer with its vertical wire and 
earth connection can be regarded as 
part of the discharge circuit of a con- 
denser whose plates are the vertical 
wire and the earth. A certain poten- 
tial difference between vertical wire 


and earth is caused by the electro- 


_impulse and which produces 


magnetic waves sent out from the 
Herz oscillator; this potential and 
the capacity of the vertical-wire-earth 
condenser determine the quantity of 
electricity which is discharged through 
the coherer in the form of an aperiodic 
the 
lowering in resistance necessary to 
wireless telegraphy. The potential 
difference on opposite sides of the 
coherer must be an inverse function 
of the distance between sending and 
receiving stations; if this distance is 
small, the potential difference being 
above the critical potentiai for the 
coherer used, if we increase the ca- 
pacity of the vertical wire we shall 
increase the fall in resistance of the 
coherer, but if the distance is so great 
that the potential is at about its criti- 
cal value, then an increase in capacity 
would lower the potential and so di- 
minish or destroy the seusibility of the 
coherer. This would explain Mar- 
coni’s statement that at short dis- 
tances a capacity consisting of a 
cubical tin box, mounted at the top 
of the vertical wire, increased the 
sensibility of the coherer, but that 


he found it advisable to omit this - 


capacity when telegraphing 
distances. 


long 


Solidification of Hydrogen—A paper 
by Professor Dewar on the solidifica- 
tion of hydrogen, in the absence of 
the author, was read at the recent 
British Association meeting by Sir W. 
Crookes. Solid hydrogen presents the 
appearance of frozen water, and not, 
as has been anticipated by many, that 
of frozen mercury. The temperature 
of the solid is 16 degrees absolute at 
35 millimetres pressure, and it melts 
at 16 or 17 degrees absolute, the prac- 
tical limit of temperature obtainable 
by its evaporation being 14 or 15 de- 
grees absolute. Dr. Ludwig Mond 
said it was gratifying to learn not only 
that Professor Dewar had achieved 
this great result, but that he was still 
alive to tell the tale, for the danger 
incident to the experiment was con- 
siderable. Dr. Gladstone remarked on 
this great triumph of Professor Dewar, 
hydrogen being the last of the old 
gases that remained to be solidified. 
Sir W. Crookes pointed out that the 
great danger in these experiments re- 
sulted from the leakage in of air, which 
made an explosive mixture with the 
hydrogen; furthermore, during the 
passage of the dry gas through the 
narrow tubes it became electrified, and 
in some instances sparking occurred 
with most violent detonation. Sir 
William also announced that Professor 
Dewar had succeeded in liquefying 
helium by means of liquid hydrogen, 
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an announcement that was received 
with acclamation. The hydrogen for 
these experiments was obtaine:! by the 
action of pure sulphuric acid 1n pure 
zine. 


X-Rays and Fuel Impurities 
having been utilized in surg 
now finding their place in ir: 
work, and M. Couriot, the | 
of mining at the Ecole Cent 
Arts et Manufactures, Paris, 
plied them in determining th 
of mineral fuels. It is said 
results can be obtained in m 
time than by the ordinary con 
process, and that a number of coal 
companies on the Continent re also 
employing radiographic appaiatus in 
the examination of the fractu:es pro- 
duced in mine accidents. Coal can 
be traversed by the Roentge 1 rays, 
but silicates of lead and _ poiassium 
and rock crystal are not per: ieable 
Consequently, the slates of | \e coal 
measures, which are composed inainly 


X rays 
ry, are 
ustrial 
fessor 
ile des 
1a8 ap- 
purity 
rat the 
sh less 
sustion 


of silicate of alumina, and the sand- 
stones of the coal measures ire im- 
permeable to the rays. If a jiece of 


coal with slight rock stratifica' ions be 
examined, a whole series of ('fferent 
shades may be observed, due t» varia- 
tions in the composition of tie sub. 
stance. The form of the ap) aratus 
employed has been described by M. 
Couriot in a communication to the 
Société de l’ Industrie Minerale. Sainte 
Etienne. 

Curious High-Frequency Phesomena 
—Herr H. Himstedt describe! in a 
recent number of Wiedemani s An- 
nalen some curious high-fre:uency 
effects he had noticed. If one pole 
of the secondary of a Tesia voil is 
connected to a point and the o: ier to 
a disk, the two being separ:'ed to 
such a distance that sparks 0 not 
pass, the disk exhibits a sitive 
charge in air or in oxygen «nd a 
negative charge in all other gases. 
These results are independent of the 
direction of the primary cur’ent of 
the coil. In later experime:ts he 
found that the disk was carged 
positively, negatively or re: :ained 
discharged according to the d: stance 
between it and the point. ‘'o ex 
plain these phenomena the uthor 
supposes that a sharp point under 
these conditions emits more | sitive 
electricity than negative, an. that 
negative electricity can be trans 
mitted further through the .tmos- 
phere than positive. 





ea 
Bequest To a Technical Institution. 

The Rose Polytechnic Institute at 
Terre Haute, Ind.,will shortly receive 


$50,000 from a bequest of the late 
Joseph Collett, the payment of which 
has been delayed through litigation. 
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October 11, 1899 


Street 2ailway Men Will Meet 
in Chicago Next Week. 

The \ merican Street Railway Asso- 

ciation © ill hold its annual convention 

in the » ‘stern metropolis, October 17, 


18, 19, 0. A large attendance is 
expecte: and a fine exhibition assured. 

This :ost important gathering of 
the tra tion field is to be held in 
Chicag: next week, with headquarters 
at the .uditorium Hotel. It is the 
conven’ on of the American Street 
Railwa. Association, and its proceed- 
ings wil ve of interest and importance. 

The icers of the association are 
the fol! ving-named gentlemen : 

Pres’ ont: Charles S. Sergeant, 
second ce-president Boston Elevated 
Railwa’ ‘Jompany. Boston. 

Firs: vice-president: Henry C. 
Moore. president ‘Trenton Street 
Railwa’ ‘‘ompany, Trenton, N. J. 

Seco vice - president: Ernest 
Woodr:.¥, president Atlanta Consoli- 
dated Street Railway Company, 
Atlant: Ga. 

Thir vice-president: Walton H. 
Holme: general manager Kansas City 
Railwa’ Company, Kansas City, Mo. 

Seer: ary and treasurer: ‘Thomas 
C. Pen’ .gton, treasurer Chicago City 
Railwa’ Company, Chicago, II. 

Exec: :ive committee: Albion E. 
Lang, president Toledo Traction 
Compa: *, Toledo, Ohio; George E. 
Yuille, econd vice president of the 
West (' icago Street Railroad Com- 
pany, ‘ hicago, Ill.; Frank Jones, 
preside: Memphis Street Railway 
Compa’, Memphis, ‘Tenn.; John I. 
Beggs, -eneral manager Milwaukee 
Railway and Light Company, Mil- 
waukee, Wis.; Ira McCormack, gen- 
eral sup vintendent Brooklyn Heights 
Railroa’’ Company, Brooklyn, N. Y. 

The ;ogramme promises to be of 
interest, and papers will be read on 
the follo ving subjects : 

‘Ma’ tenance of Car Equipment.” 


“Movern Street Railway Shops, 


Their !‘esign, Machinery and Shop 
Practic: ” 

“Tran Service and Its Practical 
Applic ion.” 

“Inv -tments in Street Railways. 
How ©: ‘They Be Made Secure atid 
Remun: : itive ?” 

“Co: »:ruction and Maintenance of 
Street | ilway Tracks.” 

The flowing resolution was adopt- 
edata .ceting of the executive com- 
mittee |: id in Chicago, February 6, 
1899 : 

Resolve’ That the last day of the con- 
vention, | -iday, October 20, be set apart for 
the syste: atic and careful inspection of ex- 
hibits by ihe delegates, and that all street 


nilway managers be urged to send dele- 
gations fom their mechanical, operating 


and accouting departments to inspect the 
Same, 
THE EXHIBITION. 
All br:nches of the electric railway 
and supply business will be repre- 


‘ented ii the exhikition next week. 
The representatives of the ELEc- 
TRICAL [{eVIEW have learned of the 


ELECTRICAL REVIEW 


following exhibits which will be in 
evidence, and its readers who are 
interested in electric railways are 
cordially invited to inspect them : 

The R. Bliss Manufacturing Com- 
pany, of Pawtucket, R. I., will ex- 
hibit different varieties of car-gates 
for street, elevated and steam cars. 
They will also have on exhibition a 
gate operated by compressed air. 

The Okonite Company, Limited, of 
New York, will have an exhibit of its 
wires and cables in connection with 
its western representative, the Cen- 
tral Electric Company, of Chicago. 

The Taunton Locomotive Manufac- 
turing Company, of Taunton, Mass., 





Mr. C. 8. 
DENT AMERICAN 
SOCIATION. 


SERGEANT, OF Boston, PRESI- 
STREEt RAILWAY As- 


will show snow-sweepers, one double- 
track share-plow and one standard 
nose-plow. Although crowded with 
work this company expects to have 
this exhibit ready in time for the 
convention. 

The Bibber-White Company, of 
Boston, Mass.. will have an exhibit in 
conjunction with the Messrs. Leschen- 
Macomber-Whyte Company, of Chi- 
cago, which will be in charge of Mr. 
H. W. Smith; it is claimed that Mr. 
Smith is able to give out more infor- 
mation than any other three men in 
the exhibition hall. 

The Gold Street Car Heating Com- 
pany, of New York, will exhibit a 
very complete line of electric heaters, 
including several styles of the most 
improved types of Gold’s electric 
heaters. 

The Siegrist Lubricator Company, 
of St. Louis, will be represented by 
Mr. J. N. Edelin, and will show its 
automatic duplicate oiling tables, 


‘automatic sight-feed lubricators and 
If this - 


automatic pressure oil cups. 
company can secure steam its exhibit 
will be operative. 

The National Carbon Company, of 
Cleveland, will be on hand in full 
force at the convention. 

William Wharton, Jr., & Company, 


Incorporated, of Philadelphia, will 
present samples of their manganese 
steel special work; unbroken main- 
line switch and novelties, such as 
frogs and mates for ‘T-rail work, 
solidly cast of manganese steel; 
double-spring rail frogs for suburban 
roads; the Nichols patent tongue 
switch, with protected heel; two novel 
constructions of crossings of street 
railways over steam railroads, in which 
manganese steel is prominent, one of 
the styles being particularly adapted 
for paved city streets. ‘he company 
will be represented by F. P. Howe, 
first vice-president ; V. Angerer, sec- 
ond vice-president, and others. 

Leschen—Macomber-—Whyte Com- 
pany, of Chicago, will exhibit insu- 
lated wire and cables, trolley wire, 
feeder wire and street railway ma- 
terial generally, manufactured by the 
Bibber-White Company, of Boston. 

The Morris Electric Company, of 
New York, will be represented by Mr. 
Elmer P. Morris, treasurer, and Mr. 
Geo. C. Ewing, president. They have 
secured ample space there, and it is 
their intention to out-do themselves. 
They will represent the following 
companies, showing goods of their 
manufacture : 

Electric Railway Equipment Co , poles, 
etc.; Keystone Electrical Instrument Co., 
meters ; Simonds Manufacturing Co., gears, 
pinions. etc.; National Electrical Manufac- 
turing Co., clectric heaters ; Spiral Journal 
Bearing Co, motor and truck bearings; 
Clifton Manufacturing Co., tape and con- 
duit; Munder Electrical Works, iucandes- 
cent lamps; General Equipment Co. , circuit- 
breakers; Speer Carbon Co., carbon brushes; 
J. E. Rhoads & Sons. car straps and cord ; 
Eagle Iron Foundry, brake-shoes ; Wheeler 
Reflector Co. electric headlights; Wagenhals 
Manufacturing Co., slow-feed controller 
havdles; Reading Scale and Machine Works, 
castings of all kinds; Dale Co., lamp clus- 
ters; Van Dorn & Dutton Co , track cleaners; 
Morris, one-piece, drop-forged rail-bond. 

The General Electric Company will 
present a number of devices and nov- 
elties. Its list of exhibits is not yet 
complete. 

The Multiplex Reflector Company, 
of Cleveland, Ohio, will present a full 
line of its powerful reflectors. 

The Lorain Steel Company, of 
Lorain, Ohio, and Johnstown, Pa., 
will exhibit samples of rails for street 
railway purposes, and of street rail- 
way special work in general. Also 
street car trucks and their electrical 
equipments. 

The Consolidated Car- Heating Com- 
pany, of Albany, N. Y., will have an 
extensive exhibit of its electric car 
heaters. 

The Paige Iron Works, of Chicago, 
will have headquarters at the con- 
vention, but its most extensive ex- 
hibit will be its work distributed about 
the city of Chicago and within easy 
access of the convention. 

The ELECTRICAL REVIEW will have 
convenient and commodious quarters, 
properly situated at the head of 
‘‘Newspaper Row.” Everybody is 
invited to call. 

The Westinghouse Electric and 
Manufacturing Company will have 
extensive headquarters and will make 
a handsome exhibit of its latest man- 
ufactures and practice. Among its 


features will be the following : 
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One 500-kilowatt E. T. railway generator; 
one Standard railway ectibaat for three 
generators, seven feeders and one load 
panel ; one 200-kilowatt rotary converter ; 
one complete railway equipment, consisting 
of two No. 68 motors, with controllers, 
diverters, fuse blocks, circuit-breakers, etc. , 
to be mounted on a Peckham truck; one 
complete equipment, consisting of two 
No. 49 35-horse-power railway motors. with 
controllers, diverters, fuse blocks, circuit- 
breakers, etc., to be mounted on a McGuire 
truck; one No. 68 motor complete; one 
No. 70 motor complete ; one No. 69 motor 
complete ; one No. 56 motor complete, with 
pinion; one No. 56 armature complete ; 
one No. 68 armature complete ; one No. 69 
armature complete; one No. 69 armature 
partially wound, with commutator partially 
connected ; two K-10 controllers with one 
set of handles ; one street railway diverter, 
taken apart; one canopy switch, style 
5,793; two canopy circuit-breakers ; two 
fuse boxes, 3,794; one tank lightning ar- 
rester ; one choke coil, sty!e 2,536; six 500 
V-series arc lamps, with switch for circuit : 
three lightning arresters, style 6,799. 


The J. G. Brill Company, of Phil- 
adelphia, will present handsome mod- 
els representing the latest styles of 
street car trucks. 


The Western Electrical Supply 
Company, of St. Louis, will make its 
headquarters with the Ohio Brass 
Company, which will have an extensive 
exhibit. 

The H. W. Johns Manufacturing 
Company, of New York, and their 
Chicago representaiives, the Manville 
Covering Company, of Chicago, will 
exhibit moulded mica overhead in- 
sulation, ‘‘ Noark ” indicating fuses, 
cars heaters, vulcabeston goods, asbes- 
tos pipe and coiled coverings and 
roofing. The exhibit will be in 
charge of Messrs. H. A. Reeves, T. 
F. Manville, T. G. Younglove and 
some six or seven gentlemen from the 
New York offices. 

The Billings & Spencer Company, 
of Hartford, Ct., will have an exten- 
sive exhibit made through the firm of 
W. R. Garton & Company, of Chicago. 
It will include a line of drop-forged 
pure lake copper segments of stand- 
ard street railway type, and also aline 
of overhead material. ‘This exhibit 
will embrace the standard Billings & 
Spencer type of conical insulated 
stud, together with straight-line 
hanger, single and double curve pull- 
offs, etc. Another feature of the B. 
& S. material is the ratchet and 
pawl arrangement to prevent the 
loosening of caps. It is proposed also 
to exhibit the Kelsey noiseless ratchet 
brake which this company manu- 
factures, and the patents on which it 
owns. The history of this noiseless 
rachet brake is said to be that where- 
ever it has been used it has proved 
satisfactory in its working and has led 
to repeated orders—good evidence of 
its intrinsic worth. 

The Jos. Dixon Crucible Company, 
of Jersey City, N. J., will show 
Dixon’s graphited wood grease for 
lubricating the gears of trolley cars, 
and for preventing the noise which 
usually attends gears. They will also 
exhibit Dixon’s pure flake lubricating 
graphite, Dixon’s silica-graphite paint, 
Dixon’s belt dressing and other prod- 
ucts which are used by trolley com- 
panies. The exhibit will be in charge 
of Mr. A. L. Haasis. 
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ELECTRICAL REVIEW 


PROGRESS 1N THE EDUCATION OF 
STREET RAILWAY MEN. 

The American Street Railway As- 
sociation, which meets next week at 
Chicago for its annual convention, 
has passed through a_ remarkable 
change in the quality and character 
of the discussions at its gatherings 
during the last twelve years. At 
about that period subjects such as the 
Proper Care of Harness, Methods of 
Ventilating Stables, The Nutritious 
Qualities of Bran Mash, etc., were 
principally talked about, while “an 
occasional paper on Mechanical Trac- 
tion, then limited to the cable, was 
read and discussed. 

In two or three years the associa- 
tion was deep in the discussion of 
single trolley versus double trolley, 
of power houses, motors, dynamos, 
steam-engines and other such things 
that a decade past would have seemed 
as far from the legitimate sphere of 
its interests as subjects possibly could 
be. For perhaps five years, during 
the wonderful development period of 
the electric street railway, its elec- 
trical and engineering features formed 
the principal staple of discussion and 
comment at the meetings of the asso- 
ciation. Interest in the meetings 
grew with the increasing interest of 
the subjects discussed at them, and a 
few years ago some of the most valu- 
able papers on electro-technical sub- 
jects, allied with traction, that ap- 
peared anywhere, were presented 
before these conventions. 

The art of building electric street 
railways having now reached that 
stage of completion and perfection 
where growth and improvement may 
reasonably be expected to be slow,-and 
where the opportunities for revolu- 
tionary innovations are practically 
past, the managers of street railways 
naturally begin to turn their attention 
away from the minutiz of electrical 
detail which have held it during the 
decade of development and are now 
looking toward the problems presented 
by the business management of their 
properties. Consequently at the forth- 
coming meeting there will be a pro- 
gramme which, for the first time 
in twelve years, contains no electrical 


paper, Discussion will be along the 


lines of the operative and financial 
management of street railways rather 
than having to do with their engineer- 
ing features, whether of construction 
It may be said that the 
members of the association have grad- 
uated from the course of study in 


or operation. 


electricity and mechanics which they 
have pursued with diligence for a dec- 
ade. This does not mean that there 
is any less interest in the engineering 
side of street railway work, but only 
that this industry having reached the 
steady condition of a finished art, its 
members no longer find novelty in the 
discussion of its engineering side, 
where the majority of them are 
adepts. 





There has been strangely little 
effort to develop the suburban and 
inter-urban electric road as a freight 
railway. Of course it would beridic- 
ulous to consider for a moment such 
roads as competitors of main line 
steam railways in the freight-carrying 
business, but there are certain sorts of 
merchandise which might be profit- 
ably handled. 
road will carry 150 pounds of pas- 
senger six miles for five cents. It 


The average suburban 


might get considerably more money 
by carrying much less weight of 
freights the same distance, and the 
freight business could probably be de- 
veloped into a profitable auxiliary line 
in many cases. By limiting the sizes 
and weights of individual pieces of 
freight to what could be easily 
handled by the crew on the car, and 
by some stamp system of prepayment, 
obviating the necessity for freight 
agents, etc., the addition of a freight 
equipment would cost practically 
nothing except in the alteration of 
ars. It is certain that it would add 
practically nothing to the cost of 


operation. This subject ought to be 


cars. 


discussed at length by those most in- 
terested at the forthcoming street 
railway convention, and it is to be 
hoped that some new ideas and the 
results of experience (where there 
has been any in this direction) will 
be brought out there. 





The system of wireless telegraphy 
which was tried under Mr. Marconi’s 
direction in the reporting of the inter- 
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national yacht races last wee':, appears 
to have worked very success!ully anq 
to have proved itself both satisfactory 
and practical for this purp:se. It, 
rival newspaper had attemp:d also tp 





send a similar report the res:lt would 
not have been very satist tory to 
either. So far as the pub: know, 
at least, there has not yet been de. 
vised a practical method of indi. 
vidualizing the signals sen by this 
system. It is as if one mae a bril. 
liant flash of light in the midst of 
great darkness, when every one who 
had an eye within the range of vision 
would see it. So with the vave sig- 
nals which may be receive: by any 
number of stations other than the 
one for which they are inte:ded, 
Why should we adher to the 
horrible misnomer ‘“ wirc'ess tele. 
graphy,” which is in the sime cate. 
gory as the expression ‘* horseless 
carriage?” ‘* Wave telegriphy” is 


an equally insufficient title because 
there may be so many kinds of waves. 
It is not yet in the least certain how 
the messages are transmitted; that 
is, whether the agency is Hertz waves, 
electro-static or electro-mayuetic in- 
duction, or what not. ‘‘ Etheric 
telegraph” is a vague and meaning- 
less term, while ‘‘ space telegraph” 
can only apply to the systems which 
can not be directed—soon, it is to be 
hoped, to be replaced by t'ose that 
can be. What shall we cal! t? The 
ELECTRICAL REVIEW woul: like to 
receive some suggestions on the sub- 
ject from its readers, 





The state of the electric: industry 
in Great Britain is just nov a subject 
of much legitimate intercst to the 


American manufacturer or engineer. 


A study of conditions ove there is 
always interesting and ometimes 
profitable. For this reason | he ELE 


TRICAL REVIEW trusts hat the 
British correspondence, be: in in the 
last number, will be welco:.ed by its 
readers as well for its coni nt of it- 
formation as for its sprig’ tliness of 
style. It is written by a <entleman 
having unusual opportuni ies of ob- 
servation and sources of iv/ormation 
and can be expected to give the 
latest and most accurate news of 
electrical happenings in tie British 
Isles. 
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Electrical Equipment for the Man- 
hatten Elevated Railways. 


AtSchenectady, N. Y., on Saturday 
last the ‘‘eneral Eleetric Company 
received « visit from a number of 
officials ©’ the Manhattan Railway 
Company, of New York. In the party 
were Mess. Alfred Skitt, vice-presi- 


dentand -neral manager; George H. 
Pegram, \ief engineer; W. E. Baker, 
general s perintendent; L. B. Stil- 


well, con ilting electrical engineer ; 
A. F. Nogle, mechanical engineer, 








and H. i’ izelton, assistant electrical 
engineer. It is said that the purpose 
of the » it to Schenectady was to 
ascertain he facilities of the General 
Electric ‘ompany for handling the 
large co: ' acts involved in the equip- 
ment of ‘ .e Manhattan elevated rail- 
roads in sew York. The party also 
visited .1e transmission plant at 
Mechani: ville, N. Y., and then went 
to Niagn-i Falls to view the electric 
power p! nt there. 

It is st ted that the same party will 
visit the plant of the Westinghouse 
Electric ind Manufacturing Company 
at Kast ittsburgh during the cur- 
rent wee, with the same objects in 
view. Rumors in New York on 
Monday of this week were to the 
effect tha’ the General Electric Com- 
pany would receive the contract for 
the car ey vipments for the new electric 
system 0 the Manhattan Railway 
Company. and that the Westinghouse 
Electric 1nd Manufacturing Company 
would recive the contract for the 
complete power-house equipment. 
At the present time, it is said, no one 
company ‘n the United States could 
furnish ‘ve apparatus for both the 
power-hovse and rolling stock in the 
specified :me. Hence it was believed 
the cont:act would be divided as 
stated al ve. 

An § sctric Railroad in the 

Klondike. 

A pre despatch from Tacoma, 
Wash.,: tes that a survey is being 
made for an electric railroad from 
Dyea to | onnett over Chilkoot Pass. 
The proj t is being backed by Juneau 
men and the Upper Yukon trans- 
portation companies, which are op- 
posed to he close traffic connections 
existing between the White Pass 
Railroad ond the Canadian Develop- 
ment Co: pany’s steamboat line, both 
British « ncerns. The boring of a 
tunnel tiough the summit of Chil- 


Koot Pas: has been begun. It will be 
half a n ile long. The thirty-one- 


mile elec: vic line and tunnel will cost 
$750,000. 





Mr. E. G. . Bababe of Troy, N.Y., 
Visited New York city last week. 
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Wireless Telegraphy Patents. 


Professor A. E. Dolbear, of Tufts 
College, Massachusetts, is stated, ina 
newspaper interview, to claim priority 
over Marconi in the use of the basic 
principles underlying inductive tele- 
graphy. The accompanying illustra- 
tion is taken from the specification of 
United States Patent No. 350,299, 
granted Professor Dolbear, October 5, 
1886, and for which he had made ap- 
plication more than four years earlier. 
The language of the patent is very 
obscure in spots. It begins : 

‘* My invention relates to establish- 
ing electric communication between 
two or more places without the use of 
a wire or other like conductor ; and 
it consists in connecting the trans- 
mitting-instrument with a ground 
the potential of which is considerably 
above the normal, and the receiving- 
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instrument with a ground the poten- 
tial of which is considerably below 
the normal, the result being that an 
impulse from the transmitter suffi- 
cient to cause the receiver to give 
intelligible signals is transmitted 
through the earth without the need 
of any circuit, such as has heretofore 
been deemed essential.” 

The batteries at the sending end A 
and the receiving end B, keep the 
grounds “at a difference of potential,” 
which is disturbed by a microphone 
at the sending end and picked up by 
a telephone at the receiving end. 
The claim of this patent is as follows: 

‘‘The art above described of com- 
municating by electricity, consisting 
in first establishing a positive potential 
at one ground and a negative at 
another; secondly, varying the poten- 
tial of one ground by means of 
transmitting apparatus, whereby the 
potential of the other ground is 
varied; and, lastly, operating receiv- 
ing apparatus by the potential so 
varied, all substantially as described.” 





Wall Street and the Electricai 
Stock Market. 


The early part of the week in the 
stock market was marked by an un- 
settled state of affairs, but since then 
prices have shown a tendency toward 


improvement. The state of affairs in 
South Africa will probably have an 
undesirable effect on the market until 
some certain development one way or 
the other occurs. 

On the New York Stock Exchange 
General Electric closed the week at 
118% bid and 119% asked, a loss of 
1 point for the week. Metropolitan 
Street Railway, of New York, closed 
at 197 bid and 197% asked, a gain of 
¥% point for the week. Third Avenue 
Railroad, of New York, closed at 150 
bid and 154 asked, a loss of 6 points 
for the week. Brooklyn Rapid Transit 
ejosed at 88% bid and 88% asked, 
a loss of 234 points for the week. 

On the Boston exchange American 
Bell Telephone closed at 377 bid and 
378 asked, a gain of 17 points for the 
week: Erie Telephone closed at 116 
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bid and 117 asked, a gain of 4 points 
for the week. 

On the Philadelphia exchange Elec- 
tric Storage Battery common closed 
at 124% bid and 126 asked, a loss of 
14 points in the asked price for the 
week. Union Traction closed at 3934 
bid and 39% asked, a gain of % 
point for the week. 

On the curb or outside market in 
New York Electric Vehicle closed at 
80 bid and no asked price, a loss of 
5 points in the bid price for the week. 
Electric Boat closed at 18 bid and 22 
asked, a gain of 1 point for the week. 

Wall Street, October 7. 


Another New Jersey Electrical 
Combination. 


It is understood that the People’s 
Electric Light and Power Company, 
ef Newark, N. J., has acquired con- 
trol of the Mountain Electric Com- 
pany, of Summit, N. J.; the electric 
lighting company at Metuchen, N. J., 
and several other electric plants in 
the vicinity, which will be combined 


into one concern, with a proposed 
capital stock of $50,000,000. It is 
believed that Mr. David Young, the 
well known New Jersey electric rail- 
way man, is the moving spirit in the 
enterprise. 
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PERSONAL. 

Mr. Beardsley N. Sperry, of Syra- 
cuse, N. Y., the well known elec- 
trical supply decks; visited New York 
city last week. 


Mr. Thomas A. Edison was the 
guest of Sir Thomas Lipton on his 
steam yacht Erin during the inter- 
national yacht race last Thursday. 


Mr. Clarence E. Stump, of New 
York city, who is widely known in 
the electrical field, has been appointed 
business manager of the Christian 
Herald. 

Mr. A. C. Shaw, who is well known 
as an electrical newspaper man, will 
go to London early in November to 
open a branch office for the Street 
Railway Journal. 


A $25,000,000 Electric Company. 

The Philadelphia Electric Com- 
pany was incorporated at Trenton, 
N. J., on October 6, with a capital 
stock of $25,000,000. ‘The company 
is authorized to manufacture and 
supply gas, electricity, light, heat, 
steam, compressed and liquefied air, 
power, ice and cold storage. It is 
reported that the company will ab- 
sorb the Pennsylvania Heat, Light 
and Power Company and the re- 
cently formed National Electric Com- 
pany, and will ultimately control 
the electric lighting of Philadelphia. 
The Widener-Elkins syndicate is the 
controlling factor in the new concern. 


More Underground Conduit Rail- 
ways in New York City. 


The Third Avenue Railroad Com- 
pany, of New York city, now has in 
full operation its new underground 
conduit railway on One Hundred and 
Twenty-fifth street. Cars are run- 
ning under one minute headway from 
the East River to the North River. 
A section of the Third Avenue line, 
from Sixty-fifth street north to the 
Harlem River, will be in operation 
in about ten days. The company 
has about decided to install a storage 
battery plant, estimated to cost 
$300,000. 


Suit on Alternating Wattmeter 
Patent. 


The Stanley Electrical Instrument 
Company, of Pittsfield, Mass., has 
brought suit against the General 
Electric Company for alleged in- 
fringement of its patent, Number 
423,210, dated March 1i, 1890, on 
alternating-current wattmeters. ‘The 
Stanley company claims that this 
patent is fundamental and covers 
broadly induction wattmeters. 
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Series Alternating-Current Arc 
Lamps. 

The successful operation of arc 
lamps in series on alternating current 
seems to be entirely assured, and has 
given to the alternating system the 
final element to enable it to compete 
in all particulars with the direct-cur- 
rent system. 

The San Gabriel Electric Company, 
of Los Angeles, Cal., are putting in 
the largest plant of series alternating 
ares yet installed, and will use 850 
Manhattan lamps and nine regulators. 
The operation of the lamp is mechani- 
cal rather than electrical, the loss in 
the mechanism being claimed to be 
but five watts. The mechanism is of 
the concentric single solenoid type 
and contains no springs. The lamp 
carries an electrical cutout, . thus 
affording protection to the mechanism. 
They can be placed upon circuits of 
any current from five to eight amperes 
without change of adjustment. The 
arc voltage is said to remain constant 
under all conditions. At 6.6 am- 
peres and 72 voltsat thearc, the total 
apparent watts at the terminal is 475; 
total true watts, 430. The true watts 
at the are are 425, showing the loss 
to be five watts in the mechanism and 
the efficiency of the lamp to be .99. 
The power factor of the lamp is .91. 
In connection with these lamps the 
San Gabriel company will use nine 
regulating reactance coils of 25 per 
cent capacity; in other words, each 
coil will take care of the extinguish- 
ing of 25 per cent of the circuit. The 
regulator consists of a single, auto- 
matic, regulating reactance coil in 
series with the lamps. 

A single coil is swung at one end 
of a lever arm, so that by moving 
vertically it will enclose more or less 
of one leg of an upright “ U ”-shaped 


core, the other leg acting to complete 
the magnetic circuit. At the oppo- 
site end of the lever arm is a weight 
which overbalances the weight of the 
coil, so that normally the coil is held 
outside of and above the core. When 
the circuit is completed to start the 
lamps, magnetic attraction causes the 
coil to be drawn down over the core. 
The action of the weight holds the 
coil in equilibrium when the desired 
current is flowing through the cir- 
cuit. When lamps are switched off 
and the current tends to rise, the 
coil is drawn to further enclose the 
iron, the reactance effect increases, 
and the current is thus held constant. 
This regulation is claimed to be abso- 
lute to within one-tenth of an am- 
pere, on any size regulator or at any 
load. 

The loss in the regulator is, of 
course, constant, either at full or 
minimum load, being simply the 
C?R loss in the coil, plus a very 
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slight iron loss. Regulation is said 
to be perfect to within one-tenth of 
an ampere from maximum to mini- 
mum load. 

The capacity of the regulator, the 
insulation, etc., need only be in pro- 
portion to the number of lamps to be 
extinguished. This gives a very sim- 
ple and compact device. It will be 
seen that, where the regulator is to 
take care of but 10 per cent of the 
load of the circuit, it requires an 
insulation against only 10 per cent 
of the total electro-motive force of 
the circuit, so that a large number of 
lamps, with very high voltage, can 
be handled with safety. The loss in 
these coils is said to be but 200 watts 
at any load, and as there will be nine 
coils employed in this installation, 
the loss in the regulators will be 
1,800 watts. The power factor of 
the circuit, including lamps and 
regulators, is .89 to .90. The lamps 
will run 100 in series on a 7,500-volt 
primary circuit. The Manhattan 
General Construction Company, of 
Newark, New Jersey, furnished the 
apparatus for this installation. 


ro? 
American Institute of Electrical 
Engineers. 


The first regular meeting of the 
season was held at 12 West Thirty- 
first street, Wednesday, September 
27, President Kennelly in the chair. 
The paper of the evening, presented 
by Prof. W. Lispenard Robb, of Hart- 
ford, Conn., was on ‘‘Series Arc 
Lighting From Constant-Current 
Transformers,” and a working model 
of the apparatus was shown which 
was heartily appreciated by the audi- 
ence. The discussion was participated 
in by Messrs. Fleming, Steinmetz, 
Hallberg and Mailloux. At the meet- 
ing of council in the afternoon the 
following associate members were 
elected :—Henry Arthur Campbell, 
electrician, Jamaica Electric Light 
and Power Company, Limited, 338 
Harbor street, Kingston, Jamaica ; 
Leslie Foster Davis, secretary and 
manager, Jamaica Electric Light and 
Power Company, Limited, 38 Harbor 
street, Kingston, Jamaica. 

The following associate members 
were transferred to membership :— 
William Enoch Moore, general super- 
intendent and electrician, the Augusta 
Railway and Electric Company, 
Augusta, Ga.; Henry M. Hobart, 
engineer, care British Thomson—Hous- 
ton Company, London, England ; 
G. Sacco Albanese, electrical engineer, 
Tramways Electrique de Nice, Nice, 
France, 

In order to satisfy the increasing 
demand for the final report of the 
Committee on Standardization, the 
secretary was authorized to publish a 
special edition which will be sold at a 
nominal price. All members of the 
Institute have already been supplied 
with copies in the regular edition of 
the Transactions. 





SERIES ARC LIGHTING FROM CON- 
STANT-CURRENT TRANS- 
FORMERS. 





READ BEFORE THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGI- 
NEERS, NEW YORK, SEPTEMBER 
27, 1899, BY PROFESSOR WM. 
LISPENARD ROBB. 





In all long-distance transmissions 
of electricity, and when large areas 
are supplied from a single advan- 
tageously located power plant, we 
must, at least in the present state of 
the art, generate and transmit alter- 
nating current. 

In general it will be found desirable, 
in my opinion, to supply current to 
the street lights from the same 
secondary mains that supply the cur- 
rent for the commercial lighting and 
power. There are, however, in most 
places large districts in which the 
streets are lighted by arc lamps, and 
where there is no commercial lighting 
or power. These sections can be 
most economically lighted by series 
are lights. 


Various methods of operating series. 


arc lamps from alternating-current 
systems have been suggested, and are 
in successful] operation. _ 

In several well known stations in 
this country, continuous-current series 
arc dynamos are driven by synchro- 
nous or induction alternating-current 
motors, the are dynamos being either 
direct-connected to motors or belted 
from a line shaft which is driven by 
motors. In England, direct-current 
series arc lamps are operated success- 
fully from rectifiers. In 1896 the 
Hartford Electric Light Company, 
with which I am associated, decided 
that it would be advantageous to 
make a radical change in its system 
of series are lighting, with a view to 
cbtaining a greater economy of opera- 
tion. The series commercial arc 
lamps and the street lamps in the 
same section of the city were changed 
over from series open-air arc to con- 
stant-potential arcs. It was con- 
sidered advisable to continue the 
series arc lamps for lighting the out- 
lying portions of the city. Proposi- 
tions were considered both for using 
motor-driven series arc dynamos and 
for using rectifiers. 

An order was finally placed with a 
manufacturer fora rectifier. A satis- 
factory rectifier never materialized, 
and we were unsuccessful in our at- 
tempts to import one from Europe. 

The development of the enclosed 
are lamp quickly led to the evolution 
of a satisfactory alternating-current 
arc lamp of the constant-potential 
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variety. The perfection of ‘his lamp 
led Mr. Richard Fleming, « \¢ of the 


engineers of the manufactu:ing com. & 


pany, to suggest the advis::bility of 


operating series alternating rc lamps | 


trans. § 
former, which formed onc of the § 


from the _ constant-curren 


essential parts of the rectific 


An experimental transfor er, hay. § 
ing a capacity for operating 30 lights § 


in series, was installed in Aj vil, 1998, 
After being subjected to a horough 
test in the central station ii was put 
in practical operation on a - reet cir. 
cuit. The results of these ‘sts were 
so satisfactory that an order was soon 
placed for several transforr rs, each 
having a 100-light capacity. ‘The first 
of these transformers was installed 


arc dynamos have been re} aced by 


constant-current transforme’s. 
It has seemed to me tha’ it would 


be of value to some of the members @ 
of the Institute if the data obtained & 
in the operation of the transformer 


were made a matter of recor in the 
proceedings. 

Each transformer is encl sed ina 
cylindrical tank. The 
originally made of boiler iro: riveted 
up, but it proved impossib!« to keep 
these tight against the tran«il oil in 


which the transformer is ii:mersed. § 


The tanks are now made of «:st-iron, 

The core of the transformer is of 
the sheet type, with a larg: central 
vertical core rising the whol height 
of the tank. This centra' core is 
surrounded by the primary ind see- 


the coils. 


secondary coils. 


at the top, of the centr! core. 
The two secondaries free 
to move up and down betwen the 
primary coils, and are so c nnected 
together that when one falls | he other 
rises. They may approach nto con- 
tact with each other at the 


are balanced is a lever whic! extends 
outwardly from the top o’ the ail 


tank and carries, depending from its 
outer end, a heavy adjustab! weight. 
The lever is supported on a \ ardened 
steel knife-edge. This wei; it tends 


to force the two secondary ol 
spectively toward the two primaly 
coils. When the transformer 1s 1 
operation the currents induc , 
secondary react upon those in the pr 
mary and tend to force the coils apatt. 


This force is balanced for th» desired 


normal current by the avjustable 
weight outside of the case. /f the te 
sistance of the secondary circuit falls, 
due to the cutting out of lamps, the 
current increases slightly, increasiDg 


tanks were ¥ 


coils re & 


| 


iddle of fi 
the tank, or from this pos.tion one f 
may rise toward the primavy coil at 
the top while the other fali. towards J 
the primary coil at the botto. Con- § 
nected with the chains by wi’ ich they § 

test 


d in the # 
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ondary coils, and the magnetic cir § 
cuit is closed by return patl- outside 
In the transforiners, as ff 
made by the General Electric Com- ff 
pany, there are two primary and two | 
One of the primaries } 
is fixed at the bottom, and ‘ve other} 
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‘eakage between the primary 
condary, which reduces the 
cive force in the secondary, 
he current down to practi- 
ial, even with wide changes 
ce. Theregulation obtained 
le by means of a cam-shaped 
vhich can be moved on the 
of the weighted lever. 
neiple of regulation was first 
by Professor Elihu Thom- 
is application to the opera- 
astant-current transformers 
patented by him. 
ging out the proper connec- 
a the secondaries the total 
lights may be operated as 
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imilar to the well known 
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f large capacity. 
zer sizes of this type of con- 
ent transformers are always 
ed that the lights can be 
0 circuits, or a single cir- 
nay be desired. Owing to 
oltage of the enclosed arc 
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the properties of the trans- 
ke it undesirable to run the 
er at less than one-third 
‘ttempt has been made to so 
the transformer that it would 
nder smaller loads. By ad- 
e cam-shaped segment from 
- counter-balancing weights 
uded, it is possible to regu- 
ransformer so that the cur- 
increase or decrease as the 
of lights is varied. The 
wn in Fig. 1 show the range 
tion that can be obtained by 
he adjustment of the cam 
g the regulating weights. 
rly tests showed that when 
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iw different lengths on the 
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little practical importance in 
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the operation of a street-lighting cir- 
cuit, as in that case the transformers 
are seldom operated in actual practice 
at less than 90-per cent of full load. 

Tests were made of the efficiency 
power factor and temperature rise of 
the transformers. The input and 
output of the transformers were meas- 
ured with Weston wattmeters, am- 
meters and voltmeters, and were cali- 
brated before and after test with 
standard laboratory instruments. 

The averages of the results obtained 
from two 100-light transformers were 
as follows : 


Load. Efficiency. Power Factor. 
A OGND «5. « a cen 88.1 24% 
: es” eerie 92.3 44% 
| eee 94 9 62% 
Way 6° 5. bc ewes 96.1 18% 


The rise in temperature of the oil 
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of the transformer, measured at the 
top of the iron core, where it was 
highest, was 39 degrees centigrade 
after a twenty-four hours’ run. 

Under the usual conditions of street 
lighting, the dynamos are run under 
at least 90 per cent of full load, and 
at this load the efficiency and power 
factor are very satisfactory. The 
power factor is about as high as that 
of the induction motor under the 
average load at which they are oper- 
ated. 

The low-power factor at fractional 
loads, and the difficulty in maintain- 
ing the lamps at constant voltage 
when the current is constant at 
various loads combine to make the 
constant-current transformer unde- 
sirable except when the conditions 
are such that it is possible to operate 
the transformer under a large part of 
its rated full load. 

It has been found in practice that 
the transformers can be maintained 


and operated successfully with very 
little attention. In Hartford five 
of the transformers are operated from 
two outlying substations. There is 
no attendant at either of the stations. 
The inspector of the district cuts on 
and off the lights at the proper time 
and visits the substations once dur- 
ing the night. Each transformer is 
equipped with a recording Bristol 
ammeter so that a complete record 
is made of the time of cutting on 
and off the circuits and of the time 
the inspector makes his nightly 
inspection, and of the working and 
adjustment of the transformer. A 
record selected as being a fair 
representation of the daily records 
is given in Fig. 3. The pri- 
maries of the transformers are 
connected across the 2,400-volt alter- 
nating-current feeders. Although 
the voltage at the terminals of the 
primary of the transformer is subject 
to a variation of 5 per cent during the 
street-lighting hours, the current sup- 
plied to the series lighting circuits is 
practically constant. The  trans- 
former whose operation is recorded 
in Fig. 3, takes its current from the 
alternating-current lighting system 
about one mile from the central sta- 
tion. ‘The current in the secondary 
is not affected by variations in the 
pressure at which current is supplied 
to the primary of the transformer. 

The lamps operated from the con- 

stant-current transformer are of the 
carbon-feed enclosed type. ‘The alter- 
nating current used has a frequency 
of 60 cycles. The operation of 
the lamp is on the differential princi- 
ste. 
The lamps at the outset gave a 
good deal of trouble. A considerable 
percentage of the lamps failed to 
start. This trouble was soon found 
to be due to the burning out of the 
sliding contact by which electric con- 
nection is made with the upper 
carbon. A positive contact is now 
made by means of a very flexible wire 
made of fine strands. Since this 
change the operation of the lamps has 
been in all respects satisfactory. The 
records show that the lamps reported 
out and not starting are considerably 
less than they were when the street 
lighting was by direct.current series 
open-air arc lamps. 

Unfortunately I have been unable 
up to the present to make any photom- 
eter tests of the candle-power of the 
series alternating arc lamps. The 
lamps used in Hartford consume at 
the transformer 400 watts per lamp, 
and replaced nominal 1,200 candle- 

ower open-air direct-current arcs. 
The streets are undoubtedly better 
lighted with series enclosed arc lamps 
than they were formerly with the 
open-air arcs. ‘The better diffusion of 
the light from the enclosed arc lamp, 
the steadiness of the light and its 
freedom from flickering, have much 
to do with the improvement in light- 
ing and with the general satisfaction 
it undoubtedly gives. From the re- 
sults obtained at Hartford I am con- 
fident the streets can be better lighted 
with 400-watt series alternating lights, 
than with an equal number of nominal 
1,200 candle-power open-air direct- 
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current arcs. If 2,000 candle-power 
direct-current arcs were replaced by 
enclosed series alternating it would, 
in all probability, be necessary to in- 
crease the number of lamps in order 
to obtain equally good lighting. 

Before the changes in the street- 
lighting system the lamps were oper- 
ated from Excelsior, 'Thomson-Hous- 
ton and Brush series dynamos, belted 
from the line shaft. This was driven 
by a direct-connected synchronous 
motor. The power furnished the 
synchronous motor was 550 watts for 
each open-air arc lamp consuming 315 
watts at the lamp. ‘The power re- 
quired under the local Hartford con- 
ditions for operating street lights has 
therefore been reduced by the change 
in the ratio of 550 to 400, or a little 
over 27 per cent. 

Owing to the fact that the transform- 
ers are operated from outlying substa- 
tions, the wiring system has been very 
much simplified, and the cost of carry- 
ing current across the underground dis- 
trict considerably reduced. The 
maintenance of the transformers and 
the labor in looking after their opera- 
tion is an almost negligible item. A 
very considerable saving is made over 
the maintenance and operation of the 
series direct-current dynamo. From 
experience extending now over a year 
it has become evident that the saving 
in operating expenses will pay for the 
entire cost of the change in system 
within the first two years. At the 
expiration of this time there will be 
a very considerable annual saving, and 
at the same time the service rendered 
the city is very much better than it 
was under the old system. 

The system of street lighting which 
will be found best for any given city 
depends largely upon the local con- 
ditions, but there are undoubtedly 
many cases where an investigation 
will show that the adoption of the 
constant-current transformer and the 
series alternating-current arc lamp 
offers the greatest advantages. 


—____ +> — 
A New Type of Electric Heater. 


A patent has been granted to Mr. 
M. W. Dewey, of- Syracuse, N. Y., 
for a simple variety of electric heater, 
belonging to the class in which air is 
permitted to circulate over the hot 
wires. ‘The construction of the heater 
is extremely simple and durable, and 
it occupies little space and can easily 
be taken apart and repaired. It is 
formed of a pair of oblong plates havy- 
ing grooves or corrugations therein. 
The inner sides of the grooves or cor- 
rugations are covered with porcelain 
or other suitable insulating enamel. 
Coils, forming the electric heater 
conductor, lie in the grooves between 
the plates, and the plates are secured 
together by short bolts or screws. In 
some cases the plates are perforated 
and held separated sufficiently to per- 
mit the air to circulate between them 
and through the coils. 
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BRITISH ELECTRICAL NEWS. 
[From our special correspondent.] 

The week has not, from an elec- 
trical point of view, been specially 
eventful. The trade, as a whole, is 
as busily occupied as it well can be; 
to judge from the columns of the 
electrical press there are more vacan- 
cies for qualified electricians than 
there are men to fill them; orders are 
being booked as much as two years 
ahead; and it is probable that if your 
countrymen carry out their threat— 
indeed, it would be better described 
as their intention—to set up some 
big works upon the lines of those 
which have been so successful on 
your side of the Atlantic, upon 
English ground, there seems no reason 
why they should not find plenty of 
work to do, and that without unduly 
encroaching upon the interests of 
native firms. For indeed it is begin- 
ning to be widely realized that we 
English folk have been dozing, not 
to say asleep, in matters electrical 
these many years past; and now that 
the boom is upon us, and an awakened 
public demands light railways and 
electric lighting everywhere, we have 
been caught unprepared, and are 
literally unequal to satisfying the re- 
quirements of the public aforesaid. 
Of course the electricians are not 
wholly, or even principally, to blame. 
The public itself has been as obsti- 
nately conservative as it well could 
be. Even now the city of London 
will not hear of a tramway within its 
ancient borders; and the London 
County Council, which controls the 
surrounding region, is showing no 
undue haste or enthusiasm in the 
matter of introducing electric traction, 
though it professes to have under- 
taken the task with joy. With public 
bodies, as with individual men, there 
is considerable divergence between 
profession and action, and the rule of 
the so-called Progressive party in the 
Council is generally one long rec- 
ord of disappointment and neglected 
pledges. The tramway officials, who 
came under the rule of the council 
with such bright anticipations, are 
finding out that the little finger of 
the friends of humanity is thicker 
than the loins of the old companies, 
and they have been expressing them- 
selves freely to that effect in Hyde 
Park and elsewhere, somewhat to the 
discomfort of Mr. John Burns and 
his following. Another factor in the 


hitherto universal apathy of the pub- 
lic, in regard to matters electrical, 
has been the widespread mendacity of 
the gas managers, who spread the 
funniest kind of stories about the 
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cost and quality of electric light, and 
get a hearing as being upon the spot. 
It matters not that the facts have 
been authoritatively ascertained by 
the most exact photometric experi- 
ments; the gas manager is of the 
seed of Ananias, and must lie to live. 
T have been told that an absence of 
conscience has been observable among 
the gas managers over your side, but 
there is a wider surface in your 
country for utterances of this kind to 
evaporate from. We, you will un- 
derstand, are more cramped for room. 
Sometimes it seems as though a real 
good epidemic of falsehood, such 8 
that which has recently devastated 
France, culminating. in the Dreyfus 
trial, might absorb a little of our 
surplus mendacity, but my daily in- 
spection of press cuttings proves the 
fact to be otherwise. The gas man- 
ager is like Paget, M. P.—‘‘a liar, 
and a fluent liar therewith.” 

The meeting of the British Associ- 
ation has been wound up with due 
éclat, and the results, as a whole, are 
regarded as most successful. On 
Saturday the French scientists paid a 
visit to their English confréres at 
Dover, and on Thursday a party of 
English scientists returned the visit at 
Boulogne. Both events passed off well. 
Sir William Preece, the late eminent 
engineer to the Post Office, has 
been presented with the freedom 
of his native city, Carnarvon, which 
was made the occasion of an imposing 
function. Sir William’s name will be 
familiar to you from his past achieve- 
ments, and it is probable that it will 
become even more so in the not far- 
distant future, when the experiments 
which he is conducting in etheric 
telegraphy have been carried further 
into effect. The results obtained so 
far have been mest encouraging, and 
are expected to eclipse in no long 
time those achieved by Marconi. Sir 
William’s aim is to transmit sounds— 
and he has already succeeded in trans- 
mitting a series of taps—which can be 
utilized for sending messages by the 
Morse code. So far, it is claimed 
that the system yields much more 
rapid results than Marconi’s, though 
it is admitted that something more is 
necessary to bring it into perfection. 
That something, I have no doubt, 
Sir William will not be long in 
evolving. 

The Institution of Electrical Engi- 
neers is to be represented at the Volta 
celebrations at Como by Professor 
Silvanus Thompson and Professor 
W. E. Ayrton, both excellent men. 
It was Mrs. Ayrton, as you may re- 
member, who made such a stir not 





long’ since by hér researches and dis- 
coveries in connection with the hissing 


‘of the electric arc. 


It has been decided to depute a 
Board of Trade official to inquire into 
the conduct of the Dublin tramcars, 
which, in the pride of their electric 
motive power, has been altogether too 
exuberant for the sober requirements 
of practical life, though the fault, to 
my mind, has not been entirely their 
own. The fact is that a few days 
since a skittish young car caught sight 
of the Lord Mayor’s carriage stand- 
ing,doing no harm, it is true, but look- 
ing much more dignified than any mere 
vehicle has any right to look in these 
democratic days, with a very dignified 
coachman, indeed, upon the box, and 
the car, feeling (as you would say) 
‘right good,” butted it full, and, to 
use an expressive vulgarism, ‘‘knocked 
it silly” and upset the coachman. 
His Lordship the Mayor came out, 
and with admirable readiness directed 
that the injured man should be sent 
to the hospital ; and then, I presume, 
freed his mind to the Powers That Be, 
and made representations in the 
Proper Quarters (mind these capitals 
please, for it is a dangerous thing to 
speak evil of dignities in this effete 
old country), and now that unfortu- 
nate young tramcar and the parties 
responsible for his proper control are 
to be taken to task. I must confess 
that my sympathies are with the 
tramear. In my youth I was brought 
up at a school where the Lord Mayor 
of London was wont to attend once a 
year in state to distribute the prizes 
to the least depraved among us. The 
passages leading to the lecture theater 
would be crowded with powdered foot- 
men, enormous as to the calves, and 
we boys used to make experiments— 
as furtive as circumstances permitted 
—upon those calves with pins from 
adjoining class-room doors, fleeing 
precipitately when a bad ‘‘ cuss word ” 
told us that the last calf pierced was 
real and not sawdust. So that you 
will easily realize that I am not a 
respecter of Lord Mayors and their 
following, and that is why I should like 
to get this misguided young tramcar 
out of its scrape, if I could ; for I feel 
quite certain that if I had been a 
tramcar I should have done the same 
thing myself. Unfortunately, how- 
ever, the tramcars have other matters 
to their charge. A few nights ago 
the peaceable Dublin folk were seri- 
ously fluttered by shouts of “‘ Fire!” 
and a general stoppage of tramcars, 
followed by a stampede of excited 
passengers, fleeing from they 
knew not what. It is not quite 


think it was, pulled a rope on board 
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clear what did happen, but some. 
how a trolley-pole and a gas-pipe 
attached to it fell out, and the 
gas-pipe being: Irish, and, :herefore, 
plucky, up and exploded .nd spat 
flame and interrupted the flow of 
current along the wires, so that the 
whole tramway service of the city 
came to an abrupt standst''!l. The 
original offender will never, perhaps, 
be certainly known; but ‘1¢ great 
British ublic—or, in this «ase, the 
Irish Public—has firmly ma ‘e up its 
mind that electricity and te tram. 
cars are responsible, and wil! :ontinue 
to hold that view, whatever tl: inquiry 
may disclose. The tramca:: are, it 
must also be admitted, jus. a trifle 
hot-tempered. A Brixton Cc ckney, I 













of a tramear which was no c:ncern of 
his, and the severity of the punish- 
ment that he received from the injured 
vehicle created a decidedly bad im. 
pression, even after all ailowanceg 
had been made for the exasperating f 
manners of a Cockney tourist. I 
ought to have mentioned, ‘oo, that 
during the last few days, another 
excitable tramcar had a disavreement J, 
with a haycart, which failed to move 
out of its way quickly enough. “In 
the scene that ensued” the haycart 
got very much the worst of ii, though 
the tramcar did not escape scatheless. 













; 
So that although I myself am inclined a 
to sympathize with the suffering tram- Un 
cars, I fear that they have aroused the 


some not unnatural prejudices, and 

: va offi 
that they have a warm time awaiting} 
them before a Board of Trade In- 


sho 
spector, with no humor an‘! bowels = 
of tape. Next week, perhaps, I may] ,,., 
be able to tell you how tlicy have ‘vag 
fared. sign 


The full text of the minute n which cory 
the Glasgow University take. leaveof | m 
Lord Kelvin has been publis ied, and 


is such as to reflect the high st credit = 
upon that body. It alludis to his} 4, , 
great services in the ‘‘benc icent ap-} op, 
plication of the inventions «f science} .,,. 
to the wants of life, to the !'\zhtening | Jo,q 
of labour, to the comfort of ‘he dwell- slats 
ing, to the safety of the tr:veller by} on, 
land and sea, to the promotion of the] on4) 
facilities. of commerce and t1c means} yo, 
of human intercourse.” ‘t recalls} yo, 
with pride his great scientiti: achieve-| hig), 
ments, “the kindness of is heart, | yoy) 
the uprightness of his character, and ity ¢ 
the honourable simplicity of .1is life.” | yi¢y, 
Lord Kelvin has applied for a0 4p] yoy} 


pointment as a Research | cllow of T 
the University, and there is 10 doubt, 
that the authorities will be proud§ ,,,, 
enroll him among that body. anyt 

London, September 30, 1899. 
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United States Army Electro- 

mobiles. 

For the first time in the history of 
the Unit ¢ States Government a con- 
tract has actually been placed and ex- 
ecuted | the Woods Motor Vehicle 
Compan’, of Chicago, IIl., for electro- 
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mobile construction. Every piece of Electrical Engineer in Automobile Electric Railway from Easton, Pa., 


ironwork in the vehicle was hand 
forged in the smith shops of the 
makers. ‘The wheels were especially 
desiged and made with steel hubs, 
the inside of which forms receptacles 
for the ball bearings, as it was found 





VY 
|. —ELECTROMOBILE FOR TRANSPORTING OFFICERS‘OF THE UNITED STATES 


Army SIGNAL Corps. 


Fig, 
mobiles, onsisting of three in number, 
designe’ for the Signal Corps of the 
United States Army expressly under 
the spe'fications of the chief signal 
officer. 

T'wo \agons are made on the design 
shown i. Figure 2, and are designed 
to carry the signal corps’ various in- 
.trumen's and paraphernalia; one 
wagon, : lustrated in Figure 1, is de- 
signed {vr the officers of the signal 
corps to ride in. 

The juipment of the first men- 
tied .agons consists of 40 cells 
ofstora - battery of sufficient capacity 
to run ‘hese vehicles 30 miles on 
one ch.:ge of the batteries when 
carryin. 1,500 pounds transportation 
load. he motor equipment con- 
sists of -wo 314-horse-power motors, 
one att: hed directly and independ- 
ently t. either rear wheel, and so 
wound : id designed that they can be 
worked -n grades and bad roads to as 
high as 6 horse-power each, which 
Would n.can a maximum power capac- 
ity of 1: horse-power for each wagon, 
with b:iteries of sufficient size to 
Work at that point for emergencies. 

_ The v:aximum speed of the vehicles 
'8 10 miles per hour. Among the 


Lovel f-atures isthe entire absence of 
inything like bicycle construction or 
vhat is commonly expected in auto- 


. 


that iron hubs were not adequate to 
this work. In lieu of pneumatic 
tiressolid hard rubber tires 2% inches 
in diameter have been used, as army 
service can not afford to take any 
chances of punctured tires or break- 
downs from any such cause. 

While outwardly similar in appear- 
ance to delivery wagons, the interiors 
of these vehicles are constructed after 
army specifications and are accessible 
from both rear and front; they are 
supplied with doors which, when the 
wagons are not in use, lock every- 
thing securely on the interior. 

Another very noticeable feature of 
these vehiclesistheir painting. They 
are finished in olive green, in both 
body and gear, without any form of 


ornament or striping, being painted 
as near the color of grass and foliage 
as possible, so that they will not be 
conspicuous to an enemy in the field. 
They are fitted up with electric lights 
in the side lanterns and in the larger 
vehicles in the interior also, and it is 
understood that a new form of search- 
light will be added later to the equip- 
ment of these wagons for use as 
occasion may require. 








The city of Winnipeg has adopted 
the Western Electric system of arc 
lighting, and has now installed a com- 
plete plant for street lighting under 
municipal control. 


Manufacture. 


Mr. C. E. Woods, whose portrait 
appears on this page, is an electrical 
and) mechanical engineer who has 
made himself widely known in con- 
nection with electromobile manufac- 
ture, as developed in what is known 
as the Woods motor vehicles. For 
many years prior to his taking up the 
question of self-propelled vehicles, 
Mr. Woods was known as an elec- 
trical engineer, and produced many 
lines of dynamo-electric machinery 
for various companies. He became 
interested in the self-propelled ve- 
hicle proposition from the fact that 
his father was a carriage manufac- 
turer, and decided at the outset that 
a successful issue in automobiles 
would require a general line of car- 
riages in their many styles. He 
therefore spent some two and one-half 
years in developing his electrical sys- 
tem of propulsion before soliciting 
any great amount of capital or 
market. 

The confidence that the gentlemen 
associated with Mr. Woods in his com- 
pany have in him, is evinced by their 
making him general manager of all of 





to Philadelphia. 


The ELEcTRICAL REVIEW learns 
that the Easton & Nazareth (Pa.) 
Electric Railway Company has let 





Mr. C. E. Woops. 


contracts for the material required to 
build twenty-four miles of road be- 
tween the two towns named. This 
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MEN AND PAKAPHERNALIA. 


the large interests now possessed by 
the Woods Motor Vehicle Company. 
Mr. Woods personally takes charge of 
all of the designing of a mechanical 
and electrical nature in addition to 
the company’s business, and designs 
personally the many different forms 
of carriages which his company are 
now placing on the market. 


road, when completed, will finish the 
connecting link in a continuous line 
of electric railways between Easton, 
Pa., and Philadelphia, a distance of 
about fifty miles. It is understood 
that the road will be in operation 
some time during the Winter. 
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THE DYNAMO-STATIC [ACHINE.* 
BY PROFESSOR ELIHU THOMSON. 








That brilliant physicist Planté, 
whose name is so well known in con- 
nection with the early Planté cell or 
accumulator, invented what he called 
a rheostatic machine, consisting, in 
substance, of a set of condensers 
charged in multiple (as from a great 
number of battery cells connected in 
series and giving, say, 5,000 volts) 
with commutating or switching ap- 
paratus for connecting the condenser 
plates in series or in cascade, thus 
reducing the capacity of the series 
set and raising the terminal potential 
in proportion. If ten such condensers 
were used in the apparatus, and the 
charging potential were 5,000 volts, 
then the series connection would 
yield discharges of approximately 
50,000 volts. 

Professor Trowbridge, of Harvard, 
has in recent years greatly magnified 
the effects of the Planté machine. 
He has arranged small storage cells 
to be charged in sets or in multiple 
by a dynamo, and then connected in 
series so as to give 20,000 volts or 
more of continuous potential at the 
terminals. With this battery of rela- 
tively high potential he charges in 
multiple a range of condensers con- 
sisting of glass plates coated on the 
two sides with tinfoil, except near 
the edges. By a large shifting frame 
worked by a lever he throws the con- 
nection of the condensers, after 
cuarging, into series order or cascade. 
The end condenser foils of the set are 
connected with the discharge termi- 
nals of the apparatus. In this way 
he obtains with great ease discharges 
of three or four feet in length, and of 
great brilliancy and beauty, one spark 
at each throw of the commutator 
lever. With a large machine of this 
type he has obtained sparks of seven 
feet in length, the distance covered 
being in fact limited by too close 
proximity of the walls of the build- 
ing, its floor, its roof, etc., and not 
by the real capability of the appa- 
ratus, which, without the leakages and 
lateral discharges, would be capable 
of producing potential differences of 
3,000,000 volts. 

It was while studying the action 
of Professor Trowbridge’s apparatus 
that it occurred to me to dispense 
with the large series of battery cells 
used in charging, and employ instead 
thereof the tops of the waves of a 
high - potential alternating current 
suitably delivered in one direction. 
I was thus enabled to produce a 





* Extracted from a lecture before the New York 
Electrical Society. 





new machine for obtaining high-po- 
tential discharges. It consists partly 
of a motor-dynamo, such as is ob- 
tained by taking an ordinary contin- 
uous-current motor and tapping the 
winding, so as to obtain alternating 
currents. ‘Io this end two of the 
commutator segments or leads are 
connected to a pair of insulated metal 
rings on the shaft. Brushes resting 
on these rings yield alternating cur- 
rents of a periodicity depending upon 
the speed and number of field poles. 
This machine may be driven by con- 
tinuous current, or as a synchronous 
alternating-current motor after start- 
ing, or it may be driven by mechan- 
ical power as a self-exciting alternat- 
ing-current dynamo. The alternat- 
ing-current brushes are connected to 
the terminals of the primary winding 
of astep-up transformer, giving in the 
secondary a potential of, say, 10,000 to 
15,000 volts. Driven by the shaft of 
the machine is a frame of insulating 
material, such as wood, having at one 
side a pair of metal strips which 
periodically connect the high-poten- 
tial secondary terminals of the step- 
up transformer to the plus and minus 
foils of a set of condensers (eleven 
glass plates coated with tinfoil) in 
parallel. These connections, to avoid 
noise and friction, are made without 
actual contact; that is, over a small 
spark gap. The revolving frame is so 
adjusted that the charging shall be 
completed only at the tops of the 
waves, and thus a high potential be 
available for charge. Moreover, in 
the particular machine before you 
the tops of only every third alternat- 
ing wave of the same polarity are 
employed, and thus the condenser 
plates or foils are always given the 
same polarity. In this way the 
chopped-up alternating discharge be- 
comes, for charging the condensers, 
a substitute for a high-potential bat- 
tery. The revolving frame carrying 
the charging strips also carries a set 
of series connectors, whereby, after 
the charging strips have withdrawn 
from proximity to the stationary con- 
tacts led from the condenser foils, 
these contacts are connected in series, 
as in the Planté or ‘Trowbridge ma- 
chines, and the terminals or end foils 
discharge across a wide air gap at high 
potentials, giving a rapid series of 
sparks of about twelve inches in 
length in the apparatus here shown. 
The length of spark is governed by 
the number of condenser plates and 


the potential of the charging current. - 


This may be made to correspond with 
the maximum potential of the wave 
in the secondary of the high-potential 
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or step-up transformer. —I find shel- 
lacked wood sufficiently insulating for 
the parts of the machine outside of 
the condensers and metal connections. 

The machine has been further de- 
veloped and improved by me until it 
actually becomes a practical substitute 
for a static machine, independent of 
the weather. It, therefore, needs no 
outer case nor means fordrying. Ihave 
added a simple attachment whereby 
Leyden jar batteries may be charged 
or astream of thin sparks obtained, 
and with this attachment the machine 
may be used to excite the sectors of 
large influence machines, if desired, 
in all states of the weather. 

This attachment consists of a re- 
volving connector covering a wide 
gap between one of the terminals or 
end condenser foils and a stationary 
insulating ball or conductor. This 
connector itself, consisting of a pair of 
balls or rounded surfaces connected 
by a wire, is insulated and synchro- 
nously bridges the gap of several inches 
between the end condenser terminal 
and the insulated ball. The time 
of making this connection coincides 


with the series connection made by 


the revolving frame. The insulated 
ball or conductor thus is synchro- 
nously charged, while the opposite 
terminal of the apparatus may be 
put toearth. The ball may be made 
either positive or negative by chang- 
ing the alternating-current connec- 
tions from the collector rings to the 
primary of the step-up transformer 
or in other ways. A Leyden jar 
battery or condenser may be charged 
by connecting its interior coating 
with the insulated ball and its ex- 
terior to earth, or to the opposite 
terminal of the apparatus, and from 
the charged jar condenser a string, 
dipped in very weak acid or rubbed 
in graphite, may be made the means 
for conveying the jar charge slowly 
to a prime conductor for weak or 
thin sparks, whereby the effects of a 
static machine may be closely repro- 
duced. 

The whole apparatus cémbines so 
many features of transformation of 
energy as to become a highly instruct- 
ive apparatus for schools, and its 
capabilities are quite varied, as can 
be readily understood. I call it my 
dynamo-static machine. 

I may mention as an interesting 
fact that the new machine may be 
used to charge a set of condensers 
to a high potential in a second rheo- 
static machine, after which series 
connections being made, as in Pro- 
fessor ‘Trowbridge’s apparatus, a 
second multiplication of potentials 
would result. Very high potentials 
may thus be obtained. 
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ELECTRIC LIGHT FLASHEs, 


At Lehi Citv, Utah, ¢ 
bonds have been voted to 
electric light plant. 


An election will be held ! 
14 to vote on the question c 
bonds for a light and water 
Hillsboro, N. D. 


The Board of Aldermen . 
ville, Me , have granted fra 
the Union Electric Gas Li 
pany to construct an electri: 


An election will be held a 
Mich., to vote on the quest 
suing $150,000 in bonds, to 
an electric light plant in co 
with the waterworks. 


:000 in 
build an 


ovember 
issuing 
“stem at 


Water. 
‘hise to 
t Com- 
lant, 

Albion, 
0 of is. 
stablish 
nection 


Thompson 8. Grant, comptroller, 


isin favor of putting in ar 
plant in the Capitol Bui! 
Hartford, Ct. The estimate 
the plant and wiring is $25,( 


A saw-mill at Rock Isle 
will soon pass from the mai 
of the Rock Island Sash a 
Company to the Rock Island 
Company. ‘The plant will 


hauled and equipped with a: 


light plant. 


The Board of Public Wo 
signed the contract for the 
of the Monroe, Mich., elect 
plant. ‘The old company, w 
for nine years lighted the . 
replace the machinery now 
with modern generators an: 
new enclosed lamps. 


——_—_-g>>o——___—_—_ 


LITERARY. 


The largest issue of 
Weekly ever published is th 
Memorial Number of Septe 
For interesting and aut! 
articles and fine drawings th 
number is remarkable. Rud) 
ling contributes a poem, 
striking work since his illne: 
priately entitled ‘‘ Let Us N« 
Famous Men.” A _ histor: 
Dewey family und a sketc 
Admiral’s life is contribute: 
Hon. John Barrett, late Unit 
Minister to Siam. The nur 
tains also an important arti: 
United States Navy, by Hen: 
Nelson, and special articles : 
aud the Manila campaign, i 
with many hitherto unpubl! 
traits and with superb dra 
naval scenes. The issue fo: 
? will describe Admiral De 


ception in New York, and the suc 
ceeding number will be given ove! 


to the story of the contest 
America’s cup. 
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: AGenerating Set with Horizontal 
Engine. 
) 
| ” The center crank type of horizontal 
engine ha: become much more popu- 
nber fy a" since ‘he advent of the type of 
ning generativ set, of which it so readily 
m at jy forms & « mponent part. The form 
of set ill: strated herewith is one of 
gveral ty es, designed and manufac- 
ae tured by be B. F. Sturtevant Com- 
© 10 B any, of |-oston, Mass. 
teal The en sine was primarily designed 
It. for dyna o driving, and, in every 
dion, Pparticula’ attention was given to 
f is Hthose fea! res necessary to successful 
blish operation under such conditions. 
tion |The engi - and generator rest upon 
acommo cast-iron bed. The en- 
ler, gine its: is of such design as to 
cttie partially _iclose the running parts. 
» at ple oil ¢ .rd and the removable side 
st of plates ser > still further to render it 
of the er: ‘osed type, and to this ex- 
tent prev 1t the entrance of dust and 
IIL, Bthe throw ng of oil. 
ment # The va e, which is of the balanced 
Door piston tyoe, is provided with snap 
mber rings, a operates in a removable 
over: Bbushing, sereby making it a simple 
ctrie matter al ays to keep it tight. 

The recalator, which is claimed to 
have ql? capah of the closest possible 
aioe regulatio’ . operates through a range 
lit ol 20 to hree-quarters cut-off. The 
has Peugine cy inder is thoroughly lagged. 
ail Allmovi: ¢ parts are adjustable, and 

ase QUtinuo:- sight-feed oiling arrange- 
it in uentsarc provided throughout. ‘The 
armature 1s mounted on an extension 
of the «gine shaft, which is sup- 
ported a: its outer end by an inde- 
pendent pedestal with ring oiler. 
pers # This generator is of the multipolar 
ewey fitype, the field ring and cores being 
r 28. fof cast-:' el, and the pole-shoes of 
ative feast-iron. The proportioning of the 
ewey magnetic field and armature “is such 
Kip fisto ins: ve sparkless operation under 
most fill chan. »s of load, from no load to 
ppro- 5 per cc st overload. The tempera- 
raise ture rise after a fall-load run of 10 
| the fours is | nited to 90 degrees Fahren- 
f the fheit. T armature is of the barrel- 
y the fvound pe. A cast-iron flange, 
states Pholted to he armature spider at each 
‘con- Rnd of ti core, forms a support as 
nD the vell as a -ylindrical receptacle for the 
dOMIS Hrojectin: ends of the coils. The 
ewey Hinge e tension also protects the 
rated Prindings from any oil that may be 
1 por #hrown. ‘The surface of the interior 
** bf this ‘ange is perfectly smooth, 
Pe eMPfeting }\0 opportunity for the collec- 
8 Te Mion of oj: or dust. 
) sue" Ventilviion is effected by the use 
over if specia'ly constructed vanes, form- 
t th Be duct: between the laminae of the 
tT, ‘These convert the armature 
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into a blower, and create a strong 
draft through the windings. 

The series winding of the field coils 
consists of flat copper ribbon, the 
shunt winding being of wire. Both 
windings are placed on the pole en- 
tirely independent of each other, and 
either may be readily removed. Both 
shunt and series windings have free 
circulation of air upon all sides. 

The type of set here illustrated is 
built in sizes from 6 by 8 engine to 
16 by 14 engine, with output ratings 
of from 15 to %5 kilowatts, and 
weights of from 6,000 to 23,000 
pounds. The engine frames are ar- 
ranged so as to be fitted with cylinders 
of amaximum of 120 pounds pressure, 
or a minimum of 80 pounds pressure. 


——— 





An Electric Railway for Bordeaux, 
France. 


States Consul 


United Albion W. 


Tourgée writes from Bordeaux, as 
follows : 

American manufacturers of electric 
railway supplies may find it to their 
interest to note the fact that the 
Tram and Omnibus Company, of Bor- 
deaux, a company having the exclu- 
sive right to operate street cars and 
omnibuses in this city, whose charter 
had still several years to run, has re- 
cently sold out to a new company, 
which will operate under a new char- 
ter. Itis understood that the old com- 
pany is to receive 12,000,000 francs 
($2,316,000) for its property and 
rights for the unexpired term of its 
charter, stockholders being allowed 
the option of stock in the new com- 
pany on favorable terms instead of 
cash. The former company was 
English, with headquarters in Lon- 
don; the new one is French. The 
chairman of the board of directors is 
M. Mercet, 10 rue de Londres, Paris. 
It is understood that the present man- 
aging director, M. Bretherton, will 


continue to hold the same position 
under the new management. As the 
legal formalities are not yet complete, 
the terms of the new concession can 
not be given. It is understood, how- 
ever, that they require an immediate 
increase of the service in the city and 
vicinity, and that the new company 
will at once proceed to substitute 
electric power for horse-power, which 
has been used heretofore. Informa- 
tion can be obtained by addressing 
M. Bretherton, managing director, 
Tram and Omnibus Company, rue 
Tivoli, Bordeaux, France. 

> 


WESTERN ELECTRICAL TRADE 
NEWS. 








The Hart & Hegeman Manu- 
facturing Company’s western repre- 
sentative, Geo. 8. Searing, says: ** We 
are having an unusual trade in Hart 
switches and have recently been re- 
ceiving some large orders. The Hart 
snap flush switch is a particularly 
good seller.” 


The Woods Motor Vehicle Com- 





pany, of Chicago, formerly the Fisher 
Equipment Company, having in- 
creased their capital stock to ten 
million dollars, are contemplating 
extensive plans to enlarge their 
facilities. A new factory is projected 
which, when built, will more than 
double their manufacturing capacity. 

Mathias Klein & Son, 87 and 89 
West Van Buren street, Chicago, 
have been enjoying a large business 
supplying the demands made upon 
them for construction tools, of which 
their line is very complete. Klein’s 
climbers have been shipped to cus- 
tomers in large quantities. They will 
mail their new catalogue free on 
application. 

The Victor Telephone Manufactur- 
ing Company are now comfortably 
situated in their new quarters at 
203-207 South Canal street, Chicago. 
The change gives them about eight 
times the former floor space and makes 
them one of the largest and most 
modern telephone manufacturers in 
the United States. . Manager Blaine 
states that they have a large amount 
of work on hand, and that they are 
getting a very good share of the 
business, 
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Electric Motors on Board Ship. 

A paper on Electrical Machinery on 
Board Ship, by Mr. A. Siemens, was 
read at the British Association’s re- 
cert meeting in which the author 
stated that direct driving was now 
generally preferred, and expressed an 
opinion that the type of generating 
plant now in use on board ship had 
reached a stage of development which 
would be improved, but not materially 
altered. To prevent the magnetic 
field of the dynamos affecting ships’ 
compasses, ‘‘ ironclad ” dynamos and 
double wires—one for the return cur- 
rent—were used. ‘These conductors 
formed the most valuable part of the 
system of electrical installation for 
power purposes on a man-of-war. The 
superiority of the electric motor over 
small steam engines or hydraulic dis- 
tribution of power was dwelt on by the 
author. The two latter systems neces- 
sitated a network of piping all over 
the ship, which was difficult to ar- 
range neatly, and gave endless trouble 
through leakage. The reason that 
the use of electric motors had not 
been more extended on board ship 
was due to the variation of the load 
that accompanied the working of 
most auxiliary machinery. In the 
case of the winch, for instance, it 
frequently happened that the strain 
on the cable increased sufficiently to 


3 stop the movement of the winch. 


This would cause the current through 
the electric motor to rise to an extent 
that might seriously injure the ma- 
chine. It was impossible to overcome 
this by a fuse, as the interruption of 
the current would allow the strain to 
be taken off the winch, whereas in most 
nautical operations it was necessary 
to keep the strain on. ‘To overcome 
this difficulty, shunt-wound motors 
might be used. ‘These could be kept 
running continuously, the drums of 
the winches being operated through 
friction clutches, or special cutouts 
could be applied in connection with 
series-wound motors. ‘Through these 
cutouts the current through the 
motors was not interrupted altogether, 
a by-pass taking a safe current. Ex- 
amples of working a steering gear and 
rudder indicator were given. The 
suggestion that the main engines of a 
ship should be electrical motors was 
rejected as impracticable whether ac- 
cumulators or steam driving, on the 
Heilmann principle, were adopted. 
A 6,000-ton ship propelled by 8,000 
initial horse-power would take 150 
hours to cross the Atlantic, and that 
would be equal to 1,200,000 horse- 
power-hours. Fairly efficient  ac- 
cumulators gave 10 watt-hours per 
pound, so that a horse-power-hour 
could be obtained for 75 pounds of ac- 
cumulators. The ship would there- 
fore need 40,000 tons of accumulators, 
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Automatic and Registered Tele- 
phone Service. 


The Southern New England Tele- 
phone Company, of New Haven, Ct., 
are the designers of the automatic 
telephone instrument illustrated here- 
with. It is manufactured by the 
Gray Telephone Pay Station Com- 
pany, at Hartford, Ct. It consists of 
a small iron box, a half bell in shape, 
which is attached to the backboard 
in place of the long-distance trans- 
mitter coil box. It contains the coil, 
also the receptacle for 5 and 10-cent 
pieces or tokens to correspond, and is 
locked by a Yale key. On the top of 
this box is a slot for 5 and 10-cent 
pieces. This form of instrument is 
used at stations out in the country, 
at stations remote from the ceutral, 
and is placed for the subscriber on a 
metallic copper circuit, at the rate of 
$18 per year in advance. ‘This covers 
the rental of the instruments, the 
printing of the subscribers name in 
the quarterly directory, and gives his 
inward connections to him without 
additional cost tohim. For each out- 
ward connection to subscribers of the 
exchange a charge of 5 cents is made ; 
to subscribers in the state beyond the 
limits of his exchange for the regular 
charge of 25, 15 or 10 cents, the toll 
being deposited at the time connection 
is given, if the desired subscriber is 
obtained. This style of service has 
become very popular in the company’s 
country districts. They have placed 
some 1,500 new stations during the 
last two years. 

The Southern New England Tele- 
phone Company have another form 
of measured service which is termed 
register service. It is nothing more 
or less than the regular long-distance 
wall set, with a small bell-shaped iron 
box, screwed to the front of the 
magneto bell. It, like the other. 
was designed by Mr. E. B. Baker, 
general superintendent of the com- 
pany, and is made by the Gray 
people. It has no slots and does not 
require any money to be deposited. 
It is operated by a Yale key, and 
after the party called has been ob- 
tained, the subscriber is directed to 
give a signal. This may be done by 
making one revolution of the key, 
which strikes a gong contained in 
the box, and at the same time 
operates an indicator on the front 
of the box, similar to those used in 
an electric car. This style of service 
is furnished within city limits, the 
subscriber being charged $25 per 
year, which covers the rental of the 
instrument, his name in the directory, 
and his inward service, as well as 
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380 local connections outward, all to 
be used during his contract year. 
Connections in excess of 380 are 
charged for at the end of the con- 
tract year, at the rate of 4 cents each. 
These prices are for party line service, 
but where the subscriber desires a 
larger amount of service, he is placed 
on a single line for $50, giving him 
760 connections, or for $72 he gets 
1,800 connections. 

It would seem that it is pretty hard 
work for the telephone company to 


AUTOMOBILE NEWS. 


The Woods Motor Vehicle Com- 
pany, of Chicago, has leased a five- 
story building at 547-551 Wabash 
avenue, and will equip it for a manu- 
factory of electromobiles. 


Horse Owner—‘‘ Suppose the motor 
of your automobile gives out when 
you are half way between two towns. 
What then ?” 

Horseless Carriage Owner—‘‘ Well, 
I wouldn’t be any worse off than if I 
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Telephone Pews 
nd Comment 


The Central Union ‘Telephon 
Company will erect a new exchang 
building and install an underground 
conduit system at Dayton, Ohio, 


Among the latest additious to the 
independent telephone ranks is Brod. 
head, Wis., which city will soon ep. 
joy the privilege of a telephone ey. 
change. The Sterling Electric Com. 


Fics, 1 AND 2,—AUTOMATIC AND REGISTERED TELEPHONE SERVICE INSTRUMENTS. 


be beaten by a non-subsecriber from 
these stations, as a subscriber can 
take the key out of the box which 
will prevent any one getting an out- 
ward connection therefrom, but if 
he leaves his key in the box, and the 
instrument is used by a non-subscriber, 
the connection is registered against 
him. 

This service has been quite popular, 
as it enables a subscriber to keep his 
own record, and note just what he is 
doing. The company has in use 
between 1,500 and 2.000 of these 
instruments. In addition to the 
automatic and register service, all 
the company’s public stations, be- 
tween 300 and 400, are equipped 
with the regular Gray automatic 
instrument. having 5-cent, J0-cent, 
25-cent, 50-cent and $1 slots, 


were half way between two towns 
with a horse and buggy and the horse 


should die.”—Chicago Tribune. 


He—‘‘ How do you like your new 
automobile ? Is it hard to manage?” 

She—‘‘ Oh, no. The only trouble 
1 have is that somehow I can’t break 
myself of saying, ‘Get up!’ when I 
want to start the thing, and ‘ Whoa!’ 
when I want the machinery to stop.” 
—Automobile Magazine. 


David Wolfe Bishop left Lenox, 
Mass., on October 3 for New York on 
an automobile, to establish a record to 
New York. He has a new machine 


capable of making twenty miles an 
hour over country roads. He took 
the Hudson River route, stopping at 
Poughkeepsie and other towns on 
the way. 


pany, of Chicago, will furvish the 
switchboard and office equipment. 


An ordinance has been passed grant: 
jug a franchise to Geo. J. Huffman 
and C. L. Cassingham to construct 
and operate a telephone line at New 
Philadelphia, Ohio. 


—— — go 


The Automobile Magazine. 


Under the above title a new tech 
nical journal has entered thie field 
and if it fulfills the promise of its 
initial number, will certainly deserv4 
success. 
is, as its name indicates, of the ust 
magazine form, and contains about 
hundred pages of reading matter 
plentifully illustrated and we 
printed. The new magazine 1s Puy 
lished by the United States Industr 
Publishing Company, of New Yory 
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LEGAL NOTE. 
In the case of Tesla Electric Com- 
pany, of New York city, vs. Scott & 
Janney ef al, of Philadelphia, before 


one 
nge MM the United States Cireuit Court for 
ind MH the Eastern District of Pennsylvania, 


Judge McPherson rendered an opinion 
on Septem ber 27. An abstract of the 
the court’s opinion follows : 
rol The defendants are charged with 

lB ofringine letters patent Nos. 511,915 
on god 555,190, granted to the plaintiff 
as assignce of Nikola Tesla. The 
patents relate to electro-magnetic 
motors operated by alternating cur- 
rents of e ectricity, and the points in 
controver’y can not be understood 
yithout « brief preliminary considera- 
tion of certain properties manifested 
by the electric fluid. I condense the 
following account from the brief of 
plaintiff's counsel, understanding that 
no object.on is made by the defend- 
ants to tie accuracy of the theory 
now to be repeated : 

Suppose two coils of insulated wire, 
A and B, to be wound in opposite 
directions and placed at two points 
ona soft iron bar, C. If a current 
of electricity be passed through 
ither coil. or through both coils, 
be bar will become a magnet for 
the time being. If a current of 
riven direction be passed through coil 
A alone, : north pole will be thus pro- 
duced at oneend of the bar. and a 
south pole at the other end. ‘The 
rime current passed through coil 
Balone will also produce north and 
outh poles, but in reversed positions. 
If the sani current be passed through 
both coils at the same time, a north 
pole will !e produced in the bar mid- 
may between the coils. If the cur- 
ent through coil A is weaker 
han the current through coil B, the 
tronger current will have more in- 
luence upon the position of the pole, 
nd will {ix it nearer to A than to B. 
f the stronger current be shifted 
rom A to B, the position of the pole 
ill also \e shifted to a point nearer 
oBthan to A; and thus, by inereas- 
ig and decreasing from zero to max- 
mum the relative strength of the 


‘om. 












i the 


on furrents trough the respective coils, 

t he pole may be made to travel back- 
aran' Bard and forward from one end of the 
ufimaBar to the other. If, therefore, a 


nstructhhagnetic ‘ar or armature D be sus- 
at NewBended near the bar and be free to 
hove, it will inevitably follow the pole 
this backward and forward move- 
lent. The bar need not be continu- 
ts, and need not be straight; it may 
y teclfe bent into the form of a ring. 
e fieldgoft iron forms a better path for 
of it@’ Magnetic lines that flow from the 
deserv¢ ils than the air affords, but the lines 
agai il pass through the air for some 
e usuag'tance, and therefore the middle 
t mon of the bar may be removed, 
matterge’4g only the sections that are sur- 
1 we nded by the coils, or the bar may 
7 pull removed altogether. In either 
dustrga@e" the armature D_ will still be 
> Yowm*¢ magnetically, while its move- 
~ \gPat may be Jess obstructed. The 


4 
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partial removal of the bar may, there- 
fore, be an important physical advan- 
tage. ‘The movement of the armature 
will depend upon the relative strength 
of the magnetizing influences of the 
coils, and upon the forces that may 
be set in motion by these influences. 

If, therefore, the pole is to shift 
uniformly, and is thus to _ pro- 
duce a uniform magnetic attrac- 
tion, the electric current passing 
through each coil must vary in 
strength, and must vary uniformly. 
There must-be a definite relation be- 
tween the two currents, and this 
relation must be constant in all the 
changes in strength that the currents 
undergo. ‘l'esla discovered—and the 
discovery has been of vast importance 
—how to use alternating currents of 
electricity so as to bring about this 
uniform shifting of the poles or at- 
tractive forces in a motor, and thus 
to cause the rotation of an armature, 
and the consequent transmission of 
power. . , 

I think that the defend- 
ants’ motor infringes all the disputed 
claims of the patents in suit. 

The last defense avers that the 
plaintiff has assigned all its interest 
in the patents in suit to the Westing- 
house Electric Company by an agree- 
ment executed July 7, 1888; and, 
therefore, that the present action can 
not be maintained, because the West- 
inghouse Company has not been joined 
asa party complainant. This defense 
was not taken by the pleadings, as it 
should have been in crder to bring it 
properly before the court. and under 
the circumstances I am not disposed 
to give it any weight. Assuming the 
agreement of July 7 to have the effect 
contended for, the only result of dis- 
missing the bill would be to renew 
the controversy in another proceeding, 
where the same evidence would be 
heard and the same conclusion would 
be reached. The failure to make the 
Westinghouse Company a party plaint- 
iff, if such a joinder was necessary, 
is a formal defect that has no 
bearing, so far as has been made to 
appear, upon the substance of 
the controversy. But J think it 
would be reasonable to protect the 
defendants from the possibility of 
being called upon to answer that 
company for the same cause of 
action, and I understand the plaint- 
iff to agree that the court should 
take that course. If. therefore, 
within 20 days from the date of 
filing this opinion the plaintiff shall 
file with the clerk a stipulation, 
executed by the Westinghouse Elec- 
tric Company, agreeing to be bound 
by the decree in all respects as if it 
had been originally a party plaintiff, 
the decree prayed for by the bill will 
be entered. 

ee 

The Granite City, Venice & East 
St. Louis, Ill., Railway Company, 
which proposes to build an electric 
line between the points named, has 
been incorporated, with $125,000 
capital stock, with headquarters at 
Venice. E. J. Spence, Frederick E. 


Allen and J. S_ Tritle, incorporators, 


Electrical [len at the International 
Yacht Races. 


The electrical fraternity has evinced 
great interest in the races between 
the Columbia and Shamrock. Several 
parties have been formed to witness 
the contest, among them being one 
with Mr. A. M. Young as host, who 
invited a number of his friends to 
witness the third race from the Sandy 
Hook, a boat chartered by the Union 
League Club, of New York. Mr. 
Charles A. Moore, of Manning, Max- 
well & Moore, also entertained a party 
both weeks; and last Saturday 
Mr. H. L. Shippy, of the John A. 
Roebling’s Sons Company, enter- 
tained forty-five guests on the steam 
yacht Nooya, which he had char- 
tered for the series of races. 

ensign 
Storage Battery Traction on the 
Erie Canal. 


It was reported in New York city 
on Monday of this week that the 
Executive Committee of the Erie 
Canal Electric Traction Company had 
adopted the storage battery system 
for use as its motive power, subject to 
the approval of the Superintendent of 
Public Works. 

It is understood that the method 
of operation will be as follows: An 
electric traction engine will run along 
the towpath of the canal. It will 
tow a canal boat filled with storage 
batteries of sufficient capacity to fur- 
nish current for the traction engine 
and for a reasonable number of canal 
boats with cargoes towed behind the 
battery boat. 


; ae ; 

ELECTRIC RAILWAY NOTES. 

Ht. M. Chase, S. U. Smith and E. 
J. King are seeking a franchise for a 
new electric line at Galesburg, III. 

The County Central Street Railway 
Company has been incorporated to 
build an electric railway five miles 
long in Northampton County, Pa. 
Capital stock, $30,000. 

The Richmond, Va., Railway and 
Electric Company will make extensive 
improvements. It is proposed to 
establish an electric line between 
Richmond and Petersburg. 


Patrick J. Barrett is at the head of 
a movement to secure a franchise 
from the city of Omaha, Neb., for an 
electric or steam rapid transit com- 
pany to operate on numerous streets 
within the city limits. 


The Buffalo & Erie Electric Rail- 
road Company, a street surface road— 
capital stock, $1,000,000—has been 
incorporated to build a road from 
Buffalo to Erie, Pa., a distance of 70 
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miles. 


Buffalo. 


The Columbia, Tenn., & Mount 
Pleasant Railway Company will be 
incorporated to build an electric rail- 
way. Boston capitalists will put in 
the road, providing the franchise and 
right of way is given and $30,vU00 
subscribed. 


BUSINESS NOTES. 


The Crefeld Electrical Works, of 
Saylesville, R. I., has been bought 
by the American Electrical Works, 
and has removed the plant to a 
substantial new three - story brick 
building, 130 feet by 60 feet, adjoin- 
ing the American Electrical Works’ 
factories at Phillipsdale, R. I. 

Day’s Kerite, W. R. Brixey, manu- 
facturer, New York, has issued a par- 
ticularly attractive cataiogue relating 
to its insulating wires and cables. 
A pnumber of new and artistic illus- 
trations are presented. The head- 
quarters of this company are at 203 
Broadway. George F. Porter, gen- 
eral manager. 

The Central Electric Company, 
over the signature of Mr. George A. 
McKinlock, president, issued an invi- 
tation to its friends who attend the 
Fall festival at Chica go. lasting from 
October 4 to 11, to make its house 
their headquarters. The invitation 
contained illustrations of the new 
government building as it will appear 
when completed, the corner-stone of 
which was laid by President McKinley 
on October 9. 

General Incandescent Arc Light 
Company, New York, has recently 
issued several bulletins and pam- 
phlets, including a tasty price list of 
Taillenr underground apparatus, of 
which they are exclusive manufac- 
turers. ‘The ELEcTRICAL REVIEW has 
received a copy of circular descriptive 
of the ‘*G. 1.” are lamp hanger reel, 
recently illustrated in these columns. 
This device has already attracted con- 
siderable attention. A neat folder 
which has just made its appearance 
summarizes the products of the com- 
pany, which cover a surprisingly large 
range. New bulletins on are lamps 
and on switches are announced as in 
preparation. 

The [llanhattan General Con- 
struction Company, of Newark, 
N. J., manufacturers of the Manhat- 
tan arc lamp. is meeting with marked 
success in the introduction of the 
Manhattan series alternating-current 
enclosed arc system. Among some of 
the contracts which were closed re- 
cently are for 250 lamps and nine reg- 
ulators for the San Gabriel Electric 
Company, Los Angeles, Cal.; one 
regulator and 25 lamps for the People’s 
Gas and Electric Company, Peoria, 
Ill.; one regulator and 35 lamps for 
the Electric Light Company, of Hot 
Springs, Ark.; three regulators and 
117 lamps for the Middlesex & Mon- 
mouth Electric Company,of Matawan, 
South Amboy and Keyport, N. J. 
The company is operating its factory 
at Newark night and day in an en- 
deavor to catch up with its orders, 


The principal office is in 
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New Electric Railways. 


ATLANTIC City, N. J.—The City 
Council has passed an ordinance grant- 
ing a franchise to the Atlantic City 
Electric Railway Company, Levi 
Albertson, president. This corporation 
will now proceed to build and operate 
four miles of trolley road from the 
beach on South Carolina to Atlantic, 
down Rhode Island and thence to the 
Inlet. 


Scranton, Pa.—A movement is 
on foot to construct an electric rail- 
way between Lake Winola and Scran- 
ton via Mill City, Shultzville and 
Clark’s Summit. C. E. Frear is the 
principal promoter of the proposed 
road. 


GREENVILLE, IND.—It is proposed 
to build a connecting link between the 
Goshen & Indiana Electric Railway 
and the Kendallville, Albion & Logans- 
port line by building a line from 
North Webster to Emma, Lagrange 
County, passing through Cormwell 
and Ligonier. 





NorTHAMPTON, Mass.—A_ tempo- 
rary organization has been formed for 
the construction of an electric road 
from this city to Holyoke, passing 
through East Hampton. Ex-Mayor 
O’Donnell, of Northampton, is_presi- 
dent of the temporary organization, 
Robert L. Warner, of Brookline, treas- 
urer, and Seward Pearson, of Phila- 
delphia, manager of construction. It 
is estimated that it will cost $200,000 
to build the road. 


KENNEBUNKPORT, Me.—The new 
electric road between Sanford and 
Cape Porpoise has been completed, 
and is now in operation. 


Freponta, N. Y.—The Fredonia 
& Lilydale Electric Railroad, with a 
capital of $150,000, has been incor- 
porated. It is to be operated through 
the village of Fredonia to and through 
the assembly grounds at Lilydale, a 
distance of about seven miles. 


Monroe, Micu.—A_ thirty-year 
franchise has been granted to Messrs. 
Jackson & Harrah, of Detroit, to op- 
erate an electric line between this 
place and Toledo, the work to be com- 
menced not later than November 15, 
1899, and the road to be completed 
by August 1, 1900. 


COLLINSVILLE, ILL.—The Collins- 
ville & Troy Railroad Company has 
been incorporated to construct electric 
railway; capital, $2,500; incorpo- 
rators, D. M. Browning, H. S. Brown- 
ing, W. S. Forman, of East St. Louis ; 
KE. C. Donk, O. W. Erickson, of St. 
Louis. 


KavuKAuNA, WIs.—The East Shore 
Electric Railway and Light Company 
has been incorporated; the capital 
stock is $25,000; the incorporators 
are D. J. Brothers, William Breier 
and H. J. Mulholland of this city, 
and Charles Smith of Fond du Lac. 


ALBANY, N. Y.—The Buffalo & 
Erie Electric Railroad, a street sur- 
face road with a capital stock of 
$1,000,000, has been incorporated 
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with the Secretary of State to build a 
railroad from Buffalo to Erie, Pa., 
seventy miles; it will parallel the 
Lake Shore road. The directors are 
C. V. Boughton, A. C. Schmidt, 
Thomas C. Fremyear, Paul Herner, 
W. A. Calhoun, A. Schmidt, Sr., 
J. F. Weber, H. P. Queal, all of 
Buffalo, and W. W. Cole, of Elmira, 
who have each taken ten shares. 


DANVILLE, VA.—The City Council, 
having passed an ordinance granting 
a new franchise to the Danville Street 
Car Company, a syndicate headed by 
William J. Payne has closed an option 
by which they become the purchasers 
of the property. This syndicate will 
expend $250,000 in equipping . the 
line, extending it to the north side of 
the river and on other streets on the 
south side. They will take posses- 
sion and begin the work at once. 





New Incorporations. 


PHILADELPHIA, PA.—The Robert 
McClellan Electric Railway Company 
has been incorporated. Capital, 
$25,000. 


CampEN, N. J.—The Drawbaugh 
Electrical Company, principal office, 
No. 106 Market street, has been in- 
corporated to manufacture electrical 
supplies; capital, $25,000;  incor- 
porators, Samuel L. Kent, Clifton 
Heights, Pa.; Charles A. Gladding, 
Philadelphia; Elias Mosier, Pensau- 
ken, N. J.; Brenton N. Newcomb, 
Philadelphia. 


CuicaGo, ILt.—The Abatis Elec- 
tric Manufacturing Company has 
certified toa change of name to Acme 
Telephone and Electric Company. 


Cuicago, Int.—The Knox Auto- 
motoneer Company has been incor- 
porated to deal in mechanical and 
electrical devices; capital stock, $25,- 
000; incorporators, J. B. Woodruff, 
G. W. Knox, M. B. Starring, all of 
Chicago. 

Wiiminaton, Det.—The Dela- 
ware Trust Company has filed with 
the Secretary of State a certificate of 
incorporation for the Rio Plata Elec- 
tric Company; capital stock, $100,000. 
The object of the company is for the 
purpose of electric lighting in Porto 
Rico, and the principal office is in the 
Delaware ‘I'rust Company’s Building 
in Wilmington. ‘The incorporators 
named are Spencer Crosby, Phila- 
delphia; Philip T. Penrose, Phila- 
delphia, and Ramon Valdes Bayamon, 
Porto Rico. 


BurraLo, N. Y.—The New Motor 
Company has been organized, with a 
capital of $25,000, to manufacture 
steam, air, gas, gasoline- and other 
motors, trolley wheels, bases and 
heads, emery wheels and boring ma- 
chines. The directors for the first 
year are Samuel Wilkinson, E. L. 
Pixley and William M. Hoffman. 

PorTLAND, ME. — The Equitable 
Autotruck and Power Company has 
been organized to manufacture and 
deal in electric car brakes and other 
electrical supplies; capital, $2,000,000. 
W. J. Knowlton, Portland, is presi- 
dent, and William E. Pearson, Bos- 
ton, treasurer. 


PHILADELPHIA, Pa.—The Inter- 
national Electric Car Lighting Com- 
pany has been incorporated to manu- 
facture and deal in patent apparatuses 
for lighting; capital, $110,000; in- 
corporators, W. S. Dunlap, C. E. 
Lent, J. E. Lewis, T. R. Heller, 
E. A. Ryan, all of Philadelphia. 


SumTeER, S. C.—The Sumter Tele- 
phone Manufacturing Company has 
been incorporated. ‘Che corporators 
are R. M. Wallace, D. D. Lee, C. G. 
Rowland, F. C. Manning and C. T. 
Mason. The capital stock, $50,000. 
The company proposes to manu- 
facture and sell telephones. 


Norwoop, Micu.—The Norwood 
Electric Company has been incor- 
porated; capital, $15,000; incorpo- 
rators, J. E. Smith, G. F. Willett, 
G. S. Winslow. 


Cuicaa@o,ILtt.—The National Auto- 


phone Company has been incorporated 


to manufacture and deal in tele- 
graphic and telephonic instruments, 
etc.; capital, $500,000; incorporators, 
Frank B. Taylor, William P. Hape- 
man, Daniel W. Fishell. 


BALTIMORE, Mp.—The Automatic 
Construction Company has been in- 
corporated to manufacture and deal 
in automatic telephone switches; capi- 
tal, $100,000; incorporators, E. Brady, 
M. J. Mitchell, J. Hall, L. McMullen, 
J. A. Katzenberger, all of Baltimore. 


Detroit, Micuo.—The J. R. Pear- 
son Company has been formed to deal 
in electric fixtures, mantels, etc. 
The capital stock is $10,000. The 
shareholders are Justice R. Pearson, 
Frank H. Crawford, Arthur J. 
Franklin. 


New Telephone and Telegraph 
Companies. 


Sioux Criry, Iowa—The Iowa, 
Dakota & Minnesota Telephone Com- 
puny has been incorporated, with a 
capital of $500,000. Incorporators, 
T. A. Petter, 8. JP. “Hesley, B.C. 
Way, Britt, Iowa; Joe Kirby and J. 
E. McMahan, Sioux Falls. 


GADSDEN, ALA.— The Alabama & 
Georgia Long Distance Telephone 
Company is now building a new line 
into Alexandria Valley, in Calhoun 
County. ‘This company now has 
branches in Calhoun, Cherokee, De- 
Kalb, St. Clair and Marshall counties. 





MAssILLON, On10—The Farmers’ 
Telephone Compuny’s plant at this 
place and the toll lines to various 
villages near by have been purchased 
by the United States Telephone Com- 
pany, of which Henry A. Everett, of 
Cleveland, is president. The con- 
sideration was about $20,000. 


FREEPORT, L. I.—The South Shore 
Telephone Company has decided to 
extend its system from Mineola to 
New Hyde Park, East Williston, 
Albertson and Roslyn. ‘These lines 
will connect with the company’s 
south side system. 


Decatur, NEB.—The Nebraska 
Telephone Company has now com- 
pleted its line to this place, and De- 
catur will soon have telephone con- 
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nection with the rest of the state 
C. E. Barlow has been appointed loca] 
manager. 


Spring VaLuey, N. Y.—The Ney 
York Telephone Company «:re improy. 
ing their line in Rocklan i County, 


A new copper line is bein: run fron 
Haverstraw to Nyack. C:nnectioy 
will be made with Valley C. ttage-ang 
Congers. A cable is beiny aid fron 
Dobb’s Ferry to Sneden’s Landing 
which will give Rockland «nd Weg, 


chester direct connections. 


RIcHMOND, Ky.—Mess: 


. J. 
C. 8S. Powell, of the city, w! 


) recently 


put in telephone systems «: Owing. 
ville and Flemingsburg, wi ina fey 
days begin the erection of « ‘clephone 
line from Mt. Sterling to O- ingsville, 


probably extending it to ~leming. 
burg. 


CoLumBus, OHIO— Th:  Mianj 
Valley Telephone and Telegraph Com 
pany, with headquarters at ‘[amilton 
has been incorporated by W iil Christy, 
F. J. J. Sloat, M. J. Ma:idelbaum 
Peter Schwab and W.C. Sh: pard, with 
$10,000 capital, to operate telephox 
and telegraph lines in Bu:ier, Mont 
gomery, Hamilton and Warren cou! 
ties, with termini at Deyton and 
Hamilton. 


Electric Light and Power. 


DANIELSON, CtT.—The  Electrig 
Light Company at this place has beer 
organized, and the followi:g office 
were elected : President, [!. 8. Pratt 
vice-president, J. W. Dob/in; treas 
urer, H..C. Shaw; secretary, Arthu 
G. Bill. 

HENRIETTA, TEx.—A deal Mic 
being closed for the constru ‘tion of 3 givi 
electric light plant, to be in operatiog§ ;, 
in the next thirty days. hea 

WAXAHACHIE, TEXx.—The elej T 
tric light company is preparing 4 “ 
make extensive improvements on t 
system in this city. Supe: intender ‘i 
Kelly has just purchased 10,0 der 
pounds of wire, which wi'| be use oq 
in extending the lines, rep ‘acing tig “" 
old wires, and otherwise «<dding M 
the efficiency of the systeni. not 

Minooka, Pa.—The [> ckawangg a ne 
Electric Light and Powe: Compa! the 
has been incorporated, wit': a capitg pau) 
stock of $6,000. tras 

New Avsany, Inp.—' he Jefe ag 
sonville City Council has contractag °". 
with the Wayne Construc:ion Com Tt 
pany, of Chicago, for an el: ctric lig by tl 
plant for $40,000. Com 
excel 
are 1 
havin 


less” 
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Increase of Capitil. ; 
Kansas City, Mo.—Tie Chic 
saw Telephone Company h». increas 


its capital stock from 5,000 have 
$50,000. Ek 
Sioux Crry, Iowa — ‘he Siof descr 


Catal: 
Mant 
street 
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Th 
Com 
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tele 


City Traction Company ha. increag 
its capital stock $200,000, 1 aking | 
total now $1,200,000. 
INDIANAPOLIS, IND.—T1e capi 
stock of the Indianapolis « Gt 
field Rapid Transit Compa'y was 
creased from $100,000 to $40,000 
St. Lovis Mo.—The 5t 
Transit Company has increas 
capital from $3,000 to $20,'0,00 
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Poles, .ross-arms, brackets, pins, 
ties are « lered for prompt shipment 
by the } -cleston Lumber Company, 
9 Broad say, New York. 


The V estern Electric Company 
. H. i carries i: stock a complete supply of 
cently the Nun. esser dry chloride of silver 
wing: and clos’ circuit batteries. 
late The <-vinging ball lightning- 


ephone 
gsville, 
mings 


arrester yhich has been in successful 
we for iany years, is now sold by 
James |. McIntosh, 141 Broadway, 
New Yor-. 


Mian The . odus Electric Company, 
h Com#™ (levelar.. . according to its sales agent, 


milton; 
/hristy, 
Tbaum 
rd wit l 
ephone 
, Mont 
1 coun 


Mr. Bai!y Whipple, is turning every 
wheel in the shops to fill orders for 
the Jan :s are lamps. 

The F: rt Wayne Electric Works, 


Fort Wevne, Ind., has just issued 
new bul! ‘ins illustrating and describ- 


no and ing the Wood  alternating-current 
"B dynamo: for high and low fre- 
quencies 


er. 


Electrig 
1as heel 

officer 
. Pratt 


The New York & Ohio Company, 
at Warre'i, Ohio, is soon to occupy 
the new .ctory which has been con- 
structed «s an addition to the present 
plant for the manufacture of the 
; treasf Packard ‘ransformers. 


Arthi’ The American Electrical Heater 
Compan, 197 River street, Detroit, 
Mich., his issued an illustrated folder 
giving vy» able information in regard 
to their extensive line of electric 
heaters ir all purposes. 


The !ronclad Resistance Com- 
pany, \\ estfield, N. J., will be glad 
to send, -ratuitously, a copy of their 
new catulogue of dimmer, rheostatic 
devices a 1d apparatus of this charac- 
ter, of wich they are manufacturers. 


McLaren & Goodchild, 24 Boudi- 
not strec’, Newark, N. J., are making 
anew i: candescent lamp known as 
the “Midnight Glow.” This com. 
pany say that they are not in any 
trust or combination, and for that 
reason s.c able to quote remarkably 
low pri 
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The «:\’eerless” transformer,made 
by the \\ srren Electric and Specialty 
Compan’. Warren, Ohio, is receiving 
excellent indorsements by those who 
are usiny it. This company is also 
having te largest call for the ‘‘ Peer- 
less” incandescent lamps which they 
have ever known. 


Electrical heating apparatus is 





Chick 
increas 
7,000 


1e Siol™ (escribe:’ and illustrated in a new 
increagg Catalogu. issued by the H. W. Johns 
king @ Manufac: uring Company, 100 William 
street, New York. This company 
e capigg LOW is making electrical heaters for 
& Greg tousehol!, store, office, street - car, 
y was steamshi;) and special uses. 
10,0008 The \Williams-Abbott Electric 


st. g§Company, Cleveland, Ohio, is about 
easedi™' place on the market a complete 
90,0088 "lephons exchange instrument, for 








which many advantages are claimed. 
This company, heretofore, it will be 
remembered. has confined its work 
to the making of telephone generators 
and telephone parts. 

The Michigan Electric Company, 
Detroit, Mich.. which, since the com- 
pletion of their new establishment on 
Woodward avenue, has become known 
to the electrical trade as ‘‘Michigan’s 
great electrical supply house,” are the 
sales agents in the West for the ‘‘Im- 
perial” incandescent lamps, made by 
Bryan, Marsh & Company. 

The Buckeye Electric Company, 
makers of incandescent lamps. Cleve- 
land, Ohio, has completed the en- 
largement of facilities so that soon 
the company will be producing some- 
thing over 10,000 lamps daily. This 
move has been necessitated because 
of the unprecedented demand for 
incandescent lamps during the past 
six months. 

The North Electric Company, 
Cleveland, Ohio, is developing a most 
comprehensive line of telephone ap- 
paratus, including switchboards and 
telephone specialties. This company 
has an excellent combination of capi- 
tal and experience for the telephone 
field, and is likely to rank among the 
largest and most successful in this 
line of manufacturing. 


The -Manhattan General Con- 
struction Company, Newark, N. J., 
and 11 Broadway, New York, are now 
manufacturing in large numbers the 
new alternating-current series ‘* Man- 
hattan” arc lamp. The results which 
have been accomplished in the con- 
struction of this lamp and the methods 
of its operation are worthy of study 
by lighting experts. 

The C. J. Toerring Company, 
1035-1037 Ridge avenue, Philadel- 
phia, are manufacturing a new arc 
lamp of the enclosed type, for which 
a number of advantages are claimed. 
They are also soon to have perfected 
a new constant-current series arc lamp. 
This company informs us it is de- 
sirous of placing a few agencies with 
desirable companies. 


The Pairpoint /[lanufacturing 
Company, of New Bedford, Mass., 
with which is consolidated the Mt. 
Washington Glass Company, of the 
same city, are advertising glass for 
electrical purposes. They make a 
complete line of incandescent and arc 
shades and globes, incandescent bulbs 
and glass tubes. They will send de- 
scriptive catalogues on application. 


The Electric Appliance Company, 
Chicago, are mailing upon application 
numerous copies of their Packard 
transformer catalogues. These pam- 
phlets, besides giving prices, contain 
articles on ‘‘Transformere and Their 
Profitable Use,” by Dugald C. Jack- 
son, C. E., and on general instruction 
for testing transformers. ‘They are 
full of valuable data for the trans- 
former user. 

The Fort Dodge Telephone Com- 
pany, of Fort Dodge, Iowa, has just 

laced an order with the Sterling 

lectric Company, of Chicago, for 
its sixth section of 100 numbers each, 





switchboard and exchange equipment. 
This company began business less 
than a year ago with 300 subscribers, 
and is an example of what can be 
done in the independent telephone 
field when first-class service and ap- 
paratus are provided. 

The Galvanic Metal Paper Com- 
pany, 725 Broadway, New York, is 
introducing a new metal brush for 
which surprising results are claimed. 
It is composed of thin layers of carbon 
and copper in alternation and which, 
by an electrical process, are rendered, 
it is claimed, into an absolute chemi- 
calaffinity. The layers are so arranged 
that a layer of metal and a layer of 
carbon are so closely united as to 
form one flexible sheet. 

The Falcon Electric Manufactur- 
ing Company, 432-434 West Seventy- 
first street, New York, are now oper- 
ating a splendidly equipped factory, 
with new and elaborate mechanical 
facilities. Mr. H. O. Swoboda, whose 
work asa designer with the General 
Incandescent Arc Light Company and 
elsewhere has made him well known 
in the electrical field, will fill a similar 
capacity for the Falcon company. 
They are already making switchboards 
and switchboard apparatus, panel- 
board flush receptacles,and are adding 
to this line of electrical apparatus and 
equipment. 

Trotter’s Mona Manufacturing 
Company, Limited, manufacturers 
of the well known commutator com- 
pound, has removed its offices from 
65 West Broadway to more commo- 
dious quarters at 320 Broadway, New 
York, where Professor ‘Trotter will be 
pleased to receive his friends and all 
interested in commutator compound. 
Professor Trotter, after years of ex- 
periment, has perfected a compo- 
sition which is said to effectually 
neutralize the explosive gases of petro- 
leum, and is a product of petroleum. 
A public demonstration is to be given. 

The Michigan Electric Company, 
of Detroit, Mich., received recently 
an order from the G. P. Magann Air- 
Brake Company for one 5 horse- 
power 600-volt Western Electric 
semi-enclosed motor with back gear- 
ing, which the company will use 
in operating an air compressor they 
are to furnish the Detroit, Rochester, 
Romeo & Lake Orion Railway. The 
Michigan Electric Company has also 
sold one 10-horse-power Western 
Electric 600-volt semi-erclosed motor 
to Charles Stinchfield, of Pontiac, 





Mich., which is to be operated from 
the railway circuit on voltage vary- 
ing from 400 to 750, and will be used 
for driving a pump. 

The Berlin Iron Bridge Company, 
of East Berlin, Ct., has the contract 
for furnishing the structural steel 
work for three buildings for the 
Ottawa Carbide Company, of Ottawa, 
Canada. The buildings are from 3 
to 5 stories high, and consist of a 
furnace building, 80 feet wide and 
286 feet long; a grinding-room, 38 
feet wide and 80 feet long, and a 
breaking-room, 35 feet wide and 80 
feet long, and 2 stories high. The 
floors are carried on steel beams and 
columns. and the flooring is steel 
plate. The trusses have a clear span 
and the roofing is corrugated iron. 
The bins for the storage of material 
are all of plate-iron. No woodwork 
is used anywhere in the construction 
of the buildings. 

Eugene Munsell & Company and 
the Mica Insulator Company, of 
Chicago, will make a combined ex- 
hibit at the street railway convention 
in that city, having engaged a space 
of 200 square feet near the entrance 
of the exhibition building. This 
exhibit will consist of mica in its 
natural state and in its various forms 
for electrical insulation, also stamped 
mica segments and washers, both 
India and amber. Very large speci- 
mens of mica will be shown, which 
will be of interest to all electrical 
engineers and street railway managers. 
The exhibit of the Mica Insulator 
Company will consist largely of mica- 
nite rings, segments. tubes, troughs, 
cloth, paper, ete. The exhibit will 
be in charge of Mr. Charles E. Cole- 
man, who has charge of their western 
business. The companies’ Chicago 
offices are located at 117-119 Lake 
street, where the electrical fraternity 
will be welcome during their short 
stay in Chicago. 








ANTED—SEVERAL BRIGHT AND HONEST 
persons to represent us as Managers in this 

and close by counties. Salary $900 a year and ex- 
penses. Straight, bona-fide, no more, nolesssalary. 
Position permanent. Our references, any bank in 
any town. It is mainly office work conducted at 
home. Reference. Enclose self-addressed stamped 
envelope. THE HWomtnronCompany, Dept. 3, Chicago. 


KLEIN’S 













CLIMBER’S 
LINEMEN’S TOOLS 
Catalogue Free => Send for one. 


MaTHIAS KLEIN & SON, 


67-89 W. VAN BUREN STREET, CHICAGO, ILL. 











‘MAGIC. LANTERNS er 
CONDENSED CATALOGUE FREE \ 





RILEY BROS. 16 BEEKMAN ST. NEW YORK. 


and SLIDES 





RISRARGT.S Re 
) THE BEST -GOUG 


, ieee 
as , 
iF : 





xXVv111 


ELECTRICAL REVIEW 


Vol. 35—No, 15 














We lectrical.. 


= Jdzent. | 





(Specially reported for this journal by E. 8 
Duvall, solleioor o patents, Luan and Trust Build 
ing, Washington, D C. os of any patent may 
be secured for 10 cents each.) 


ISSUED SEPTEMBER 26, 1899. 

633,690 Apparatus for reproducing 
motion; A. Franke, Berlin, Germany— 
Consists of a transmitter having two sets of 
multiphase windings for producing oppo- 
sitely rotating tields in the transmitter, a 
receiver having two sets of multiphase 
windings for producing oppositely rotating 
fields therein, and electrically associated 
armatures subjected to the influence of the 
fields of the transmitter aud receiver. 

633,695 Motor metcr for three phase cur- 
rents; G. Hummel, Munich, Germany— 
Consists of a pair of current or series coils 
and a pair of tension or shunt coils, means 
for shifting the phase of the currents in 
each tensiou or shunt coil backward 30 
degrees with respect to its tension and 
rotating means inductively acted upon by 
the coils and adapted to actuate a register- 
ing mechanism. 

633,771 Switch for electric circuits; G. 
Wright, Wilkinsburg, Pa Consists of a 
base having three contact terminals, an arm 
and an operating lever pivoted to the base 
and having a lost motion connection with 
each other, a double-ended laminated con- 
tact member and a locking head pivoted to 
said arm and means carried by the operating 
lever for moving the locking head into 
locking position as said operating lever 
reaches either of its extreme positions. 

633,772 Automatic circit-breaker ; G. 
Wright, Wilkinsburg, Pa. 

633 773 Circuit-breaker; G. Wright, 
Wilkinsburg, Pa.—Consists of the station- 
ary and movable contact terminals, of 
toggle ievers for closing the breaker and 
constitu'ing the sole meaus for locking the 
same, and kuife-edge bearings for said 
levers. 

633,8)1 Means for utilizing galvanic 
cells or batteries; A. de Castro, New York. 

Bag Electrically operated type. riter; 

V. R. Fox, Grand Rapids, Mich. —Consists 
of ‘the type, type bars and links, the keys, 
the plurality of rock shafts horizontally 
arranged, one for each key, and the pivoted 
bell-crank levers, a connection between 
each rock shaft and one of said bell-crank 
levers to operate the same to position one of 
the links on the depression of a key, and an 
electrically operated device to actuate the 
positioned links. 

633,829 Static clectric machine; J. Gal- 
legos, San Jose de Guatemala, Guatemala. 

633,855 System of electrical distribu- 
tion; B. G. Lamme, Pittsburgh, Pa. 

633,856 Distributed winding for elec- 
trical machines; B. G. Lamme-— Consists of 
a slotted core, a continuous multipolar 
windings having the middle conductor, or 
one of two middle conductors, for each of 
one or more phases for each pole con- 
nected at its respective ends to the nearest 
side conductors of said phase or phases 
corresponding to the adjacent poles. 

633,857 Dynamo-electric generator; B. 
G. Lamme, Pittsburg, Pa. 

633 858 Field-magnet coil for electrical 
machines; B. G. Lamme, Pittsburgh—A 


' prising a plurality of concentric divisions 


of copper strap bent edgewise, the turns of 
each division being separated by insulation 
and the several divisions having bare edges 
| separated by air spaces. 

633,886 Manufacture of electric- railway 
rail-bonds; T. J. MeTighe, New York. 

633,887 Electric-railway rail-bonds; T. 
J. McTighe, New York. 

633,910 Machine for cleaning ships bot- 
toms; J. Schnepf, New York. 

633,920 System of electrical ~~ 
L. B. Stillwell, Niagara Falls, N. Y 

633,944, 633,945 “Loom; W.. Ee 
Central Falls, R. I. 

633,951 Timing device; W. M. Brown, 
Johnstown, Pa —A. starting and stopping 
mechanism, and an engager carried anid 
actuated by the time movement and adapted 
to positively move said mechanisin to the 
position for stopping the time movement. 

633,964 Automatic electro-magnetic fric- 
tion brake; E. M. Tingely, Pittsburgh, Pa. 

633,971 Car for train lighting system for 
electric railways; E.R. Hill, Wilkinsburg, Pa. 

633,972 Current collector for electrical 
machines; B. G. Lamme, Pittsburgh, Pa. 

ISSUED OCTOBER 3. 1899. 

634,023 Electric signal for 
T. H. Patenall!, Easton, Pa. 

634,057 Electric switch ; 
Providence, R. I. 

634,085 Electric arclamp : A. Hamacek, 
Sturgeon Bay, Wis.-—A solenoid, a resist- 
ance device, an armature or plunger act- 
uated by the solenoid, a carbon-carrier and 
a connected clutch, a counterbalancing-lever 
flexibly connected with the carrier and 
adapted to counterbalance the weight of the 
carrier, and a dashpot having its piston con- 
nected with the carricr. 

634,095 Electric annunciator; C. 
ner, Chicago, Il. 

634,157 Electric arc lamp; J. M. Willard, 
Decatur, II. 

634,165 Portable electrical drilling ma- 
chine ; A. L. Croneau, Paris, France. 

634,169 Flexible electrical conduit or 
tube ; E. T. Greentield, New York—A tlex 
ible metallic conduit cr tube c-nstructed of 
spirally wound strips having their edges 
serrated and turned up and down. 
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[otor Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Field Rheostats 
Theater Dimmers, Special Rheostats 


iron Clad Resistance Co,, W=*7FtztD: N+ 4 | 





H-P Enamel- 
insulated 
Bridle Rings. 
These Insulators are 
made of best quality 
drop forged iron and 
heavily enameled. 
They are designed for 
carrying groups of 
Insulated Wires to and 
along the walls. of 
buildings and distrib- 





| 





field magnet for electrical machines com- 


uting them to sub- 
scribers’ offices. 
New Wires can be 
fo readily inserted and 
’ oli Wires removed 
from these Insulators 
without injury. Being 
strongly made, they 
wit! last indefinitely. 
They can be screwed 
into the most difficu t 
places with the hand, 
and when desired can 
be unscrewed and used 
a aio for other work. 
The cut is approx- 
imately half size. 


JAMES S. BARRON & CO., 
Manufacturers of and Wholesale Cealers in 
GENERAL ELECTRICAL SUPPLIES, 

24-30 Hudson Street, - NEW YORK. 





LAMPS UNIFORM IN CANDLE POWER. 
UNIFORM IN P 
PRICES RIGHT. PROMPT SHIPMENTS. 


LAMP COMPANY, PITTSFIELD, MASS. 





WATTS PER CANDLE. 





Taught by Mail, 
ELECTRIGAL ENGINEERING 


Telephony, Telegraphy, x: “Raye, 


MECHANICAL ENGINEERING, 
Gf Elementary Mat): “matics, 
MECHANICAL TRAY ING, Ete, 


This Institute endorsed b 
prominent electricai 


ANTED—SEVERAL BRIGHT AND HONEST 
persons to represent us as Managers in this 
abd close by counties. Salary $900 a year and ex- 
nses. Straight, bo: a-fide, no more, gregh cg f 
osition permanent. Our references, any bank in 
any town, It is mainly office work conducted at 
home. Reference. Euclose self-addressed stam 
envelope. THE Dominion Company, Dept. 3. Chicago. 


$5 VOLT 
AMMETER 


FOR 
STUDENTS’ 
us 





Y every 

engineer, 

The Electrical Engince: Institute 
of Correspondence Instruction, 


Deer. N, 120-122 Liserry gy. 
NEW YORK, N. y 


* Vecnsider Whe EBtvical Engineers sttalene 
coasted by Mysenn ie ond Maken 
5 be of qFalalurts these whe deonean | 


ECdieical tducation 
O:Gisemn 


Jewell 
Gere nating 
Case.) 


Adapted to pri- 
mary and storage |, 
battery work. 

List of schools 
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L. E. KNOTT APPARATUS C6., 
16 Ashburton Place, - BOSTON, MASS. 


The Best 
Education 


is that which helps to 
INCREASE YOUR SALARY. 
AMERICAN SCHOOL 




















The New System 
OF EDUCATION 
Steam 
Engineering 


Mechanical, Electrical, 
Civiland Mining Engineer- 
ing; Architecture; Draw- 
ina; Barve ing ; Chemistry ; 
Shorthand, Book- keeping 
and English Branches 
TAUCHT BY MAIL. 
Students qualified 
. to pass examinations, 
We ti nsinat ey to better positions 
and salaries. Send for free circulars, stating 
the subject in which you are interested. 
THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 


oO 
CORRESPONDENCE 


(Chartered by the Com- 
monwealth of Massachu- 
setts) is conducted by 
technical ¥ XPERTS of world-wide : 
and devoted exclusively to 
Electrical 


ENGINEERING } ise‘Tca, 


WRITE TO-DAY for our “ Handbook B” 
and Special Terms for October Enrolments. 
American School of Correspondence 

BOSTON. MASS.. U.S. A. 


» Ulavon 


Steam 



































CROSS-ARMS TIES 


OLES BRACKETS, PINS 


PROMPT SHIPMENT DIRECT FROM MILLS 


SAVE BROKERAGES AND SEND US YOUR 
INQUIRIES 


ECCLESTON LUMBER C0. 


29 BROADWAY, NEW YORK 


KEYSTONE ELECTRIC CO. 


High-Grade Dynamos and Motors. 
B. N. SPERRY, Agent Central New York, 
SYRACUSE,N.Y. | 
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SUGGESSFUL 
ELEGTRIGIANS 


are men tion In the gectrical oo ey is Impos- 
sible Hh .. knowledge. You can obtain a thorough 
electrical education at home during your spare time ata cost so low 
that you will not notice the outlay. omplete courses by mal! in 


ELECTRICAL ENGINEERING, 


ELECTRICAL STATION ENGINEERING, ELECTRIC RAILWAYS, ELECTRIC LIGHTING, 
TELEPHONY, TELEGRAPHY, ELECTRO-PLATING, ECHANICAL DRAWING AN? 
DYNAMO-ELECTRIC MACHINE DESIGN. BEST TEXT-BOOKS FREE. 
THE BEST, MOST THOROUGH AND PRACTICAL COURSES OF ANY CORRESPONDENC: 
SCHOOL IN THE WORLD. SEVEN YEARS OF EXPERIENCE IN TEACHING &Y 
CORRESPONDENCE. 

Write for illustrated circular B, sample pages of text-books, drawing plate and booklet « 
letters from students all over the world. 


THE UNITED CORRESPONDENCE SCHOOLS, *°* *°S2w Youu “Y**"* 


with which are incorporated The Correspondence School of Technology and the 
stitute for Home Study of Engineering. 
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— OUR NEW GATALOGUE. 


SOSTON F. A. HOUDLETTE & SON, 


AGENTS: 138 Milk Street, 


REOSOTED WOOD CONDUITS 


WILL LAST FOREVER. 
BASILY ACCESSIBLE 


THE MICHIGAN PIPE CO,, 


208 N. Madison st., BAY CITY, MICH, 


FOR UNDERGROUND WIRES. DO NOT GATHER MOISTURE. 
NOT SCRATCH CABLES. 
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A National Rider never changes his 
mount. 





—National Cycle Mfg. 
Co,, Bay City, 
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